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EXECUTIVE SUMMARY 

The 51 Eames Street property in Wilmington, Massachusetts is a former chemical 

manufacturing facility that has been owned and operated by various companies since the 

early 1950s. Historic disposal practices at the facility have resulted in the transport of 

chemical compounds in groundwater from the Property to the west. Groundwater west of 

the Property is located within the Maple Meadow Brook Aquifer (MMBA), a water 

resource area for the town of Wilmington. The area affected by historical releases at the 

Property is listed by the Massachusetts Department of Environmental Protection 

(MADEP) as a Tier 1A Disposal Site (Release Tracking Number 3-0471). The Property 

is currently owned by Olin Corporation (Olin), which is responsible for actions at the Site 

under the provisions of the Massachusetts Contingency Plan, 310 CMR 40.0000. 

This report presents the results of an investigation to assess the existence of a physical 

(geologic) feature that constrains westward migration of dense aqueous-phase liquid 

(DAPL) in groundwater. Based on the information described herein, it is Geomega’s 

conclusion that the feature consists of a subsurface ridge of bedrock, referred to as the 

"Main Street Saddle," which protrudes into the unconsolidated overburden aquifer and 

acts as a dam preventing downgradient flow of DAPL along the top-of-bedrock surface 

into the so called “Western Bedrock Valley” (WBV) within MMBA. The report 

summarizes pertinent results of previous studies indicating the existence of the Main 

Street Saddle, describes additional borings performed to fully delineate the saddle's 

location and elevation, and presents results of downhole testing and multilevel 

piezometer installation and sampling at the saddle's low point. Collectively, the various 

elements of this investigation and other ancillary data provide a basis for explaining the 

current distribution of DAPL and assessing its potential for future westward migration 

within the MMBA, which is discussed in the final part of the report. 

As part of the present study, three additional borings were advanced to bedrock in the 

vicinity of the saddle to more accurately delineate the lowest point of the saddle. The 

exploratory drilling was performed by first driving a perforated well point that allowed 

collection of groundwater samples at specific depths beneath the surface, and then 
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subsequently using Rotosonic (vibratory/rotary) drilling to enlarge the boring and collect 

continuous soil samples from the surface to refusal in bedrock. On the basis of the 

additional depth-to-bedrock information from these borings, the location of the lowest 

point of the saddle was selected for bedrock coring and the installation of the new 

multilevel piezometer, referred to as MP-4. 

Based on the depths to bedrock in all of the Main Street borings, the available seismic 

data, and information from local monitoring wells, the bedrock saddle was determined to 

be an elongated ridge aligned approximately parallel to and just west of Main Street. The 

lowest point of the saddle, at the northern end of the bedrock ridge, was found to be at an 

elevation of approximately 32 feet above mean sea level. 

Downhole testing—consisting of hydraulic packer tests, Borehole Image Processing 

System (BIPS) logging, and hydrophysical logging—was performed in the bedrock 

portion of the boring at the saddle’s low point to determine fracture density and 

orientation and the hydraulic conductivity of transmissive fracture zones. These tests 

were also performed in open sections of monitoring wells GW-62BR and GW-62BRD to 

establish comparative data for adjacent areas in the WBV. 

MP-4 was built from 2-inch diameter PVC casing with fourteen 6-inch stainless steel 

sampling ports. The depths of the sampling ports for MP-4 were based on the results of 

the hydrophysical and BIPS logging and visual inspection of the core. 

Water-quality data from MP-4 and ancillary data from other investigations support the 

finding that Main Street Saddle appears to be functioning as an effective barrier to 

downgradient DAPL migration. Intermediate locations between MP-4 and GW-83D in 

the WBV have much lower concentrations of DAPL-indicator parameters than either the 

Main Street Saddle or WBV areas, demonstrating that the DAPL-related solutes observed 

in the MP-4 fractures are not being transported through bedrock to the WBV. Instead, 

historical overtopping of the Main Street Saddle is thought to have resulted in DAPL 

flow down the bedrock channel between GW-58D and GW-62 toward the WBV and 

produced the remnant pools of concentrated liquids that remain trapped in bedrock 

surface depressions in the WBV. 
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Bedrock of the Main Street Saddle contains numerous fractures, most of which are calcite 

filled. In situ testing showed that groundwater flow does occur in a few fracture zones 

within bedrock, however those fracture zones have a relatively low overall effective 

transmissivity. Additionally, the predominant fracture orientation in the Main Street 

Saddle is such that most of the bedrock fractures would not be expected to intersect the 

WBV, even if they were continuous throughout the intervening distance. Thus, the 

bedrock fracture data indicate that there is little, if any, potential for migration of DAPL 

through bedrock. 

It is significant that the top-of-DAPL elevation of the lower pool is observed to be very 

close to the elevation of the Main Street Saddle (within the measurement uncertainties). 

Disposal of liquid wastes to unlined pits and ponds at the Property ceased in 1971, and 

there have been no additions to the DAPL since that time. Thus, the bedrock depression 

east of the Main Street Saddle has apparently remained filled with DAPL for the last 30 

years. Also, Olin has not observed decreases in top-of-DAPL elevations since it began 

monitoring in 1992. The fact that the top-of-DAPL elevation of the lower pool is still at 

approximately the overflow elevation of the saddle crest even after 30 years indicates that 

there has been no substantial loss of DAPL via migration through bedrock fractures; 

otherwise, the top-of-DAPL would now be lower than the saddle crest. 

On the basis of information presented in this report and in previous Phase II reports, it is 

Geomega’s opinion that, as the DAPL historically migrated into the WBV and came to 

rest in bedrock depressions, the total mass of acidity and metals content of the DAPL 

dramatically decreased due to reactions with surrounding groundwater and aquifer 

materials. These processes are probably still continuing to some extent as ambient 

groundwater flows over the surface of the remnant DAPL and provides alkalinity to 

neutralize and precipitate DAPL constituents in the aquifer. The reactions cause a 

chromium-bearing mineral phase to be precipitated, thereby occluding primary aquifer 

porosity and filling bedrock fractures. In turn, the occlusion of aquifer porosity and 

fracture filling caused by mineral precipitation would be expected to reduce the effective 

hydraulic conductivity of both overburden and fractured bedrock in contact with the 
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DAPL, and thereby limit the diffusive flux of constituents from the DAPL into overlying 

groundwater. 
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1 INTRODUCTION 

The 51 Eames Street property in Wilmington, Massachusetts (the Property) is a former 

chemical manufacturing facility that has been owned and operated by various companies 

since the early 1950s. Historic disposal practices at the facility have resulted in the 

transport of chemical compounds in groundwater from the Property to the west. 

Groundwater west of the Property is located within the Maple Meadow Brook Aquifer 

(MMBA), a water resource area for the town of Wilmington. The area affected by 

historical releases at the Property is listed by the Massachusetts Department of 

Environmental Protection (MADEP) as a Tier 1A Disposal Site (Release Tracking 

Number 3-0471). The Property is currently owned by Olin Corporation (Olin), which is 

responsible for actions at the Site under the provisions of the Massachusetts Contingency 

Plan, 310 CMR 40.0000. The 51 Eames Street Property and the current Olin Site 

boundary, as identified in the Supplemental Phase II Report (Smith 1997), are shown in 

relation to the surrounding area on Figure 1. 

Investigations of groundwater at the Olin Site have indicated the presence of a dense, 

aqueous-phase liquid (DAPL) containing more than 100,000 milligrams per liter (mg/l) 

of total dissolved solids (TDS)1. The dense liquid has migrated via density-dependent 

flow mechanisms through the groundwater flow system, to the west along the top of the 

bedrock surface, and into the MMBA (CRA 1993; Smith 1997). The current extent of 

DAPL has been determined on the basis of a variety of field data—including terrain 

conductivity mapping, downhole induction logging, specific conductivity profiling, and 

water quality sampling of monitoring wells and multilevel piezometers—and detailed 

statistical analyses of those data (Geomega 1999a, 2000a; Smith 1997). Collectively, the 

available data indicate that the extent of off-Property DAPL is limited to an area 

extending west from the Property to approximately Main Street (Figure 2). 

                                                 

1 A geochemical definition of DAPL is presented in Geomega (1999a). 



 

This report presents the results of an investigation performed on behalf of Olin to assess 

the potential existence of a physical (geologic) feature that constrains westward migration 

of DAPL. This feature is referred to as the “Main Street Saddle.” The report summarizes 

pertinent results of previous studies supporting the existence of the Main Street Saddle, 

describes additional borings performed to fully delineate the saddle’s location and 

elevation, and presents results of downhole testing and multilevel piezometer installation 

and sampling at the saddle’s low point. Collectively, the various elements of this 

investigation and other ancillary data provide a basis for explaining the current 

distribution of DAPL and assessing its potential for future westward migration within the 

MMBA, which is discussed in the final part of the report. 

1.1 Background 

1.1.1 Location and Hydrogeologic Setting 

The Maple Meadow Brook Aquifer lies at the headwaters of the Ipswich River Basin in 

the southern part of the Town of Wilmington. Figure 1 shows the mapped Zone II of the 

town’s water-supply wells, which delimits the extent of the aquifer(s) contributing water 

to the town’s wells under the most severe pumping and recharge conditions that can 

realistically be anticipated (as approved by the MADEP Division of Water Supply 

pursuant to 310 CMR 22.00). The MMBA forms the southern part of the mapped Zone II 

and includes an area formerly used as a municipal landfill and also the western portion of 

the Olin Site. 

The MMBA consists of unconsolidated glacial sand and gravel deposits that overlie 

crystalline metamorphic and igneous bedrock (Castle 1959). Bedrock outcrops locally 

interrupt the aquifer, while bedrock valleys allow the aquifer to attain an appreciable 

thickness in some areas. The unconsolidated sand and gravel deposits typically have a 

high porosity and permeability and are thus able to transmit large quantities of water, 

providing a highly productive aquifer. In contrast to the high permeability of the 

overburden material, the underlying bedrock has a much lower permeability. Because of 

its low primary porosity, the majority of groundwater flow in bedrock takes place through 

fractures, which occupy only a small percentage of the bedrock volume. Consequently, 
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the bedrock formation is a relatively insignificant part of the overall groundwater flow 

system. 

More detailed discussions of the hydrogeology of the Site and surrounding area are 

presented in Baker et al. (1964), CRA (1993), Geomega (2001), IEP (1990), and 

Smith (1997). 

1.1.2 Bedrock Surface 

The bedrock surface beneath MMBA is highly irregular, with a maximum relief of 

approximately 120 feet. Contours of the top-of-bedrock surface have been developed 

from outcrops, borings, seismic refraction profiles, and seismic reflection profiles 

(Figure 3). The primary feature of the bedrock surface west of Main Street is a deeply 

incised channel known as the Western Bedrock Valley (WBV). 

Depressions in the bedrock surface are potential reservoir basins for remnants of the 

high-concentration liquids that were historically released at the 51 Eames Street Property 

and subsequently migrated into the MMBA. Because high-concentration liquids are 

denser than ambient groundwater they preferentially sink to the bottom of the aquifer and 

tend to pool in bedrock depressions. Other releases within the MMBA watershed having 

sufficiently high TDS concentrations, but distinct from the Property, would also be 

expected to migrate to low-lying parts of the bedrock surface and result in elevated solute 

concentrations in bedrock depressions at the base of MMBA. 

1.1.3 Dense Aqueous Phase Liquid (DAPL) Characteristics 

The present-day DAPL resides in localized depressions on top of the low-permeability 

bedrock surface at the base of the sand and gravel aquifer. The DAPL is characterized by 

low pH (< 4), high specific conductivity (> 20,600 µmohs/cm), and a specific gravity of 

at least 1.025 g/cm3 (Geomega 1999a). The major DAPL constituents are ammonia, 

chloride, sodium, and sulfate. Of the inorganic constituents present within the DAPL, 

sulfate is detected at the highest concentrations. Recent groundwater samples of the 

existing DAPL indicate maximum concentrations of approximately 125,000 mg/l for the 

combination of the four major DAPL constituents. Maximum concentrations of other 
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DAPL constituents, such as chromium, are typically two or three orders of magnitude 

lower than that amount (cf. Geomega 1999a, Table 1). 

1.1.4 Conceptual Model of Historical DAPL Migration and Fate 

Liquid wastes with high concentrations of dissolved solids and low pH that gave rise to 

the DAPL were historically discharged between 1953 and 1971 to unlined pits and ponds 

on the Property. Because these pits and ponds were unlined and the underlying soil was 

reasonably permeable, much of the liquid waste infiltrated into the subsurface. The 

bottoms of the pits and ponds were either in direct contact with the water table or within a 

few feet of the groundwater surface. Hence, liquid wastes discharged into the unlined pits 

and ponds rapidly entered the groundwater system. 

Owing to its high density compared with ambient groundwater, the liquid wastes tended 

to sink through the groundwater until they reached the low permeability bedrock surface. 

At that point, the bulk movement of the DAPL was controlled primarily by the shape of 

the bedrock surface and local permeability contrasts within the unconsolidated glacial 

deposits, rather than by regional hydraulic gradients. Once the DAPL reached the 

bedrock surface, it continued to flow down-slope along the top of the bedrock under the 

influence of gravity. When bedrock depressions filled, DAPL overtopped the depressions 

and continued to flow to other areas and bedrock depressions (Figure 4). This process led 

to the creation of the DAPL plume at the base of the aquifer in the vicinity of the 

Property (shown in plan view on Figure 2). 

Currently, low concentrations of DAPL constituents are present in groundwater above the 

pooled DAPL as a result of the continuous process of diffusion (Smith 1997). The plume 

of “diffuse” DAPL constituents extends over a larger area than the existing DAPL 

footprint shown on Figure 2 because it is considerably less dense than the DAPL, and 

thus is more easily transported by the ambient groundwater flow system. The existence of 

the diffuse plume is evidence of an on-going natural attenuation process that gradually 

reduces the concentrations of DAPL solutes by transferring chemical mass into the 

overlying groundwater and thereby diminishes the extent and distribution of DAPL with 

time. Evidence of natural attenuation of DAPL also was provided by a recent analysis of 
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water quality data from wells screened within and proximal to the on-Property DAPL, 

which revealed statistically significant decreasing trends in DAPL-constituent 

concentrations over a period of several years (Geomega 2000b). 

1.2 Purpose and Scope 

The Supplemental Phase II Report (Smith 1997) inferred that there was a subsurface 

geologic barrier to DAPL flow located just west of Main Street. To help resolve whether 

or not such a feature exists, additional seismic investigations were proposed by Olin and 

approved by MADEP in 1998 (Appendix A, Letter to Olin dated April 3, 1998). The 

additional seismic work was completed, but the results were deemed inconclusive by 

MADEP. Thus, at the request of MADEP, Olin conducted a soil-boring program in the 

vicinity of the intersection of Main and Eames Streets to further define the bedrock 

surface in the upper part of the WBV (Appendix A, Letter to Olin dated October 2, 

1998). Additionally, MADEP speculated that bedrock fractures could act as a pathway 

for the migration of DAPL and, therefore, required Olin to complete a geophysical 

investigation in the WBV to determine “the degree of water-bearing bedrock fractures” 

(Appendix A, Letter to Olin dated October 2, 1998). The purpose of the Main Street 

Bedrock Saddle Investigation, reported herein, was to respond to these additional 

MADEP requirements. 

The scope of the present study included several elements, all aimed at better 

understanding the conditions constraining the distribution of DAPL and its potential for 

future movement down into the WBV. The main elements of the Main Street Bedrock 

Saddle Investigations were: 

• Conduct exploratory drilling to bedrock to establish the elevation, morphology, 

and local groundwater characteristics of the inferred Main Street Saddle; 

• Obtain a continuous core through bedrock at the location of the saddle’s low point 

to a depth where fractures are minimal or there is no geochemical signature of 

DAPL for evaluation of overburden and bedrock characteristics controlling the 

potential for solute transport; 
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• Perform geophysical and hydraulic testing in the bedrock borehole at the saddle’s 

low point and at a representative location in the WBV to identify potentially 

transmissive fractures through the bedrock and to quantify the hydraulic 

conductivity of any flow zones encountered; 

• Install a multilevel piezometer (MP-4) in the bedrock borehole at the low point of 

the saddle with ports screened in the unconsolidated overburden and at depths 

corresponding to any identified transmissive bedrock fracture zones; 

• Sample MP-4 and analyze for major ions, metals, and geochemical parameters. 

• Calculate the flux of DAPL-related constituents across the Main Street Saddle 

area to determine the degree to which the saddle constrains solute transport into 

the WBV. 

Section 2 of this report describes the field activities leading up to and culminating with 

the sampling of MP-4. Section 3 discusses the potential for DAPL migration and diffuse-

solute transport through the Main Street Saddle region on the basis of data collected 

during this and previous investigations. Conclusions are presented in Section 4. 
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2 FIELD PROGRAM 

This section describes the fieldwork performed at the Site to identify the location, 

elevation, and characteristics of the bedrock saddle that was previous inferred to be 

present in the vicinity of Main Street and acting to restrict the migration of DAPL into the 

WBV. The present series of investigations was a combined effort of Geomega and LAW 

that included a seismic refraction survey (LAW 1999), a preliminary drilling and 

sampling program (Geomega 1999b), and the additional drilling and associated activities 

reported in this document. The most recent drilling program culminated with selecting 

the location for a deep bedrock core at the saddle crest, collecting the core, performing 

various downhole bedrock testing in the deep borehole, and ultimately constructing and 

sampling multilevel piezometer MP-4.  

2.1 Bedrock Mapping 

2.1.1 Summary of Previous Work 

Seismic refraction surveying and preliminary drilling were performed along Main Street 

to identify the general location and elevation of the bedrock saddle. Three seismic 

refraction lines (Lines 1, 2, and 5) were shot near Main Street in the area of the inferred 

saddle (LAW 1999), and 6 borings (SB-1 through SB-6) were drilled to bedrock between 

August 24, 1998 and September 4, 1998 at locations selected on the basis of the seismic 

refraction results (Geomega 1999b). The borings confirmed the existence of the bedrock 

saddle. The re-interpreted bedrock surface incorporating these new data revealed that the 

bedrock saddle was quasi-parallel to Main Street and had a low-point elevation of 

approximately 40 feet above mean sea level (amsl) in the vicinity of SB-3 (Figure 2). 

Groundwater samples were obtained from the preliminary borings at the top-of-bedrock 

and analyzed for DAPL-related parameters. Chemical data collected during the 

preliminary boring program supported the hypothesis that DAPL was constrained within 

a bedrock reservoir east of the saddle crest. Groundwater in the deeper bedrock areas east 

of the saddle (SB-4) was indicative of DAPL, while nearer the saddle crest (at SB-2 and 

SB-3) it became diluted and consistent with diffuse-zone chemistry; also, samples 
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collected outside of the saddle-controlled reservoir area (SB-5 and SB-6) were consistent 

with ambient groundwater conditions (Geomega 1999b). 

2.1.2 New Borings 

As part of the present study, three additional borings (SB-7 through SB-9) were advanced 

to bedrock in the vicinity of SB-3 to more accurately delineate the lowest point of the 

saddle (Appendix B). The exploratory drilling was performed in two parts: initially, a 

perforated well point that allowed collection of groundwater samples at specific depths 

beneath the surface was driven through the soil to bedrock; subsequently, rotosonic 

(vibratory/rotary) drilling was used to enlarge the boring and collect continuous soil 

samples from the surface to refusal in bedrock. Field screening for groundwater specific 

conductance was performed on samples obtained during the initial drilling procedures at 

each location (Table 1) to help determine the best location for the new multilevel 

piezometer. On the basis of the specific conductance data and additional depth-to-

bedrock information from these borings, the location of the SB-8 boring was selected for 

bedrock coring and the installation of multilevel piezometer MP-4 (Figure 2). 

2.1.3 Saddle Configuration 

Overburden materials encountered above the saddle were primarily sands and gravels to a 

depth of 63 feet, where a layer of clayey till containing rock fragments was encountered. 

At 65 feet, severely weathered bedrock was observed. 

Based on the depths to bedrock in all of the Main Street borings, the available seismic 

data, and information from local monitoring wells, the bedrock saddle was determined to 

be an elongated ridge aligned approximately parallel to and just west of Main Street. The 

lowest point of the saddle, at the northern end of the bedrock ridge, was found to be at an 

elevation of approximately 32 feet amsl. 

2.2 Bedrock Saddle Coring 

The continuation of boring SB-8 into the bedrock was advanced with a coring rig. 

Continuous core was obtained, logged in the field, and stored in the core shed at the 
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Property. The boring log is included with the summary report of field activities 

(Appendix B). The initial depth of the boring was 160 feet below ground surface (bgs). 

However, the hydrophysical log from SB-8 indicated that a substantial flow of high 

conductivity groundwater was entering the boring near its base. Following consultation 

with C. Pyott (MADEP), the boring was extended from 160 feet to 176 feet bgs, which 

included an 8-foot zone of unfractured rock below the deepest fracture (encountered at 

168 feet bgs). 

2.2.1 Summary of Observed Conditions 

Between depths of 65 to 75 feet bgs, extremely weathered bedrock was encountered. 

Specific fractures and foliation were unobservable in this interval due to the broken 

nature of the rock. At a depth of 74 feet bgs, an aluminum-chromium mineral phase was 

identified by scanning electron microprobe analysis (discussed in greater detail in 

Section 3.2.1). From 75 to 87 feet bgs, weathered gneiss was observed, with evidence of 

a reaction with the DAPL in shallower fractures. Below 87 feet bgs, the predominant 

lithology encountered was amphibolite gneiss, with minor occurrences of diabase and 

quartzite. The bedrock contained numerous fractures, most of which were calcite-filled. 

The majority of the fractures identified in the core dip at an angle greater than 45º. A 

description of the core is provided in Appendix B. 

2.3 Downhole Testing 

Downhole testing—consisting of hydraulic packer tests, Borehole Image Processing 

System (BIPS) logging, and hydrophysical logging—was performed in the bedrock 

portion of SB-8 to determine fracture density and orientation and the hydraulic 

conductivity of transmissive fracture zones. These tests were also performed in open 

sections of monitoring wells GW-62BR and GW-62BRD to establish comparative data 

for adjacent areas in the WBV. 
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2.3.1 Packer Testing 

The cored interval of the SB-8 boring and the open-hole intervals in GW-62BR and 

GW-62BRD were packer tested using a double packer system, with a spacing of 

approximately 10 feet between the packers. LAW observed the packer tests, which were 

conducted by the drilling contractor, and analyzed the results to determine hydraulic 

conductivity of the bedrock at various depths (Appendix B). In summary, the estimated 

bedrock hydraulic conductivities at SB-8 ranged between 0.01 and 0.5 feet per day (ft/d) 

and averaged 0.1 ft/d, while at the location of the GW-62 bedrock wells the range was 

0.007 to 0.05 ft/d with an average of 0.02 ft/d. 

2.3.2 BIPS Logs 

The BIPS logging tool is a digital borehole scanner that provides oriented, full-color 

images of the borehole wall (e.g., Figure 5). The instrument produces high-resolution 

images, allowing determination of fracture orientation and visual characteristics of the 

borehole wall. Scrolling images of the borehole walls were recorded on videotape and 

can also be reproduced on paper copy. Summaries of the results of BIPS logging in SB-8, 

GW-62BR, and GW-62BRD are included in Appendix C. 

Fracture orientations derived from the BIPS data, shown as rose diagrams from the three 

wells (Figures 6 through 8), demonstrate that the fracture strikes are predominantly 

northeast with dips of 45° to 60°, which is consistent with the observations of surface 

bedrock fractures reported in Smith (1997). The predominant fracture orientation is 

shown in cross section on Figure 9, including a correction for vertical exaggeration. The 

orientation is such that the fractures would not be expected to connect the Main Street 

Saddle region with the WBV. 

2.3.3 Hydrophysical Logs 

In order to identify the depths of conductive fractures that potentially do or could contain 

DAPL, hydrophysical logs were collected in the bedrock portions of GW-62BR, 

GW-62BRD, and SB-8 (the location of MP-4). Initially the boreholes were prepared by 

simultaneously injecting deionized water at the bottoms of the borings while pumping 
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from the tops of the water columns until the boreholes were completely replaced with 

deionized water (based on conductivity measurements made just below the pump intake). 

At that point the deionized water injection was terminated, but pumping continued. 

During pumping, a downhole conductivity probe was used several times to continuously 

measure the conductivity of the fluid over the entire depth of the open hole. The 

conductivity profiles (Figures 10 through 12) showed the depths at which fractures 

allowed conductive water to enter the borehole, thereby identifying those fractures 

capable of transmitting measurable quantities of groundwater. 

At early times, fractures providing water to the boring are identified as spikes in the 

curves. Over time, higher conductivity formation water continues to flow into the boring 

and upwards under the influence of pumping. As a result, the curves flatten with time 

above the higher transmissivity zones. By analyzing the change in conductance over time, 

the hydraulic conductivity and transmissivity can be calculated (Appendix D). 

Table 2 lists results of the transmissivity calculations based on the hydrophysical logging. 

Nine flow intervals were identified in the bedrock portion of SB-8, with calculated 

transmissivities ranging from 2.86 ft2/d to 8.81 ft2/d in specific flow intervals. Seven flow 

intervals were observed in GW-62BR, with calculated transmissivities ranging from 

1.26 × 10-2 ft2/d to 4.36 × 10-1 ft2/d. Inflow into the boring was primarily from fractures 

in a rubbleized (weathered) zone beneath the bottom of the casing in the open hole. Nine 

flow zones were observed in GW-62BRD, with calculated transmissivities ranging from 

9.96 × 10-2 ft2/d to 9.01 × 10-1 ft2/d. 

2.4 MP-4 Construction 

Multilevel piezometer MP-4 was constructed in boring SB-8 after reaming the boring to 

increase the diameter to 5 inches. The piezometer was built from 2-inch diameter PVC 

casing with fourteen 6-inch stainless steel sampling ports. Bentonite, sand, and sample 

port intervals of MP-4 are illustrated on the well diagram included with the boring record 

for SB-8 (Appendix B). The depths of the sampling ports were selected on the basis of 

results of the hydrophysical and BIPS logging, and visual inspection of the core. Teflon 
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tubing was attached to the ports for sampling access and each port on the tubing bundle 

was clearly labeled to facilitate future sampling efforts. The total volume and disposition 

of water derived during field screening, rock coring, packer testing, and development of 

the well is described in Appendix B. 

2.5 MP-4 Development and Sampling 

Development and sampling of MP-4 occurred between June 27 and June 29, 2000. The 

ports were developed individually by pumping until the water was free of visual 

suspended sediment and field parameters (pH, Eh, SC, temperature, and dissolved 

oxygen), measured in a flow-through cell, stabilized (Table 3). After stabilization, 

additional field parameters (Fe, Fe+2, sulfate, and sulfide) were measured with a HACH 

kit. Ports #4, #6, and #7 did not produce sufficient water for sampling. However, 

groundwater samples were successfully collected from the remaining ports and were 

submitted under appropriate handling and chain-of-custody protocol for laboratory 

analysis. The samples were analyzed for a variety of organic, inorganic, and geochemical 

parameters. The chain-of-custody forms and analytical results of the MP-4 initial 

sampling event are provided in Appendix E. 

2.5.1 Summary of Analytical Results 

Table 4 summarizes the MP-4 analytical results for the four major DAPL constituents—

ammonia, sulfate, sodium, and chloride—as well as for Cr(III), Cr(VI), and specific 

gravity. The results indicate that groundwater to a depth of <60 feet bgs contains 

relatively low concentrations of inorganic parameters in comparison with the deeper 

groundwater. The concentrations increase sharply across a “transition” zone at the top of 

the saddle (MP-4 Ports #10 and 9; 60 and 64 feet bgs, respectively) and remain relatively 

high in the weathered bedrock and upper part (~35 feet) of the underlying bedrock 

(Figure 13). Combined concentrations of the four major DAPL constituents in the 

shallow groundwater (<60 feet bgs) above the saddle are one to two orders of magnitude 

lower than the concentrations in the transition zone or at deeper depths within the 

bedrock. Concentrations of DAPL-indicator parameters generally decrease below a depth 

of approximately 110 feet bgs. 
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Section 3



 

3 EVALUATION OF POTENTIAL FOR DAPL MIGRATION 

Three types of data resulting from the Main Street Boring Investigation have a direct 

bearing on the question of whether or not the DAPL has the potential for future migration 

into the WBV. These data include: 

• the calculated mass flux of DAPL-related solutes through the saddle area based on 

observed transmissivities in the SB-8 boring and the sampling results from MP-4, 

• observations of fracture-filling and pore-clogging precipitates resulting from 

geochemical reactions of DAPL solutes, and 

• determination of the elevation of the Main Street Saddle and its relationship to 

previously measured top-of-DAPL elevations throughout the area of current 

DAPL distribution. 

This section discusses the implications each of these components has on potential DAPL 

migration and diffuse-solute transport through the Main Street Saddle region. 

Collectively, the data generated by this and prior investigations form a basis for 

explaining the current distribution of DAPL and assessing its potential for future 

westward migration within the MMBA. 

3.1  DAPL-Related Mass Flux Through Saddle Area 

Calculated bedrock-fracture transmissivities based on the SB-8 boring data and prior 

determinations of the hydraulic conductivity of overburden deposits were combined with 

water-quality sampling data from MP-4 to estimate the mass flux of DAPL-related 

constituents through bedrock fractures within the Main Street Saddle and through 

unconsolidated materials above the saddle. Sections 3.1.1 and 3.1.2 describe the methods 

that were used to calculate mass fluxes through the overburden deposits and bedrock, 

respectively. Section 3.1.3 discusses results of the mass flux calculations. 
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3.1.1 Unconsolidated Overburden 

The hydraulic conductivity of unconsolidated overburden deposits overlying the Main 

Street Saddle has not been directly measured. However, horizontal hydraulic 

conductivities (Kh) measured elsewhere in the MMBA are typically between 20 and 

250 ft/d (Geomega 2001). A value of Kh=100 ft/d was assumed to apply for bulk 

overburden deposits in the vicinity of Main Street. 

The formation of DAPL-related precipitates (discussed below in Section 3.2) has the 

potential for occluding aquifer porosity, which would reduce the effective hydraulic 

conductivity of affected aquifer materials. Presumably, the affected region is immediately 

adjacent to the DAPL and coincides with the “transition” zone at the top of the saddle, as 

described above in Section 2.5.1. Additionally, the SB-8 boring log (Appendix B) 

indicates that the transition zone occurs in an area identified as till, which generally has a 

lower hydraulic conductivity than the other types of overburden deposits that occur in 

MMBA. For either or possibly both of these reasons, the transition zone hydraulic 

conductivity is expected to be lower than that of the overlying unconsolidated materials. 

Because the hydraulic conductivity of the transition-zone material has not been directly 

measured, calculations of DAPL-related mass flux were made for two cases: one in 

which the hydraulic conductivity was conservatively assumed to be similar to bulk 

overburden deposits elsewhere in MMBA (Kh=100 ft/d), and another in which the 

hydraulic conductivity was assumed to be reduced by two orders of magnitude 

(Kh=1 ft/d), relative to the conservative value. The lower value of hydraulic conductivity 

used in the calculations is consistent with the value assigned to till units in the Olin Site 

numerical groundwater flow model (Geomega 2001). 

As mentioned above in Section 2.5.1, concentrations of DAPL-related constituents in 

shallow groundwater above the saddle are roughly two orders of magnitude lower than 

the concentrations in the transition zone or at deeper depths within the bedrock 

(Figure 13). Thus, for the purpose of calculating DAPL-related mass flux, the shallow 

groundwater zone was assumed to contribute a negligible amount to the chemical mass 

flux through the Main Street Saddle area. 
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3.1.2 Bedrock Fractures 

The transmissivities of individual fractures observed in the SB-8 boring were calculated 

from the hydrophysical logging data. Details of the calculations are presented in 

Appendix D. In summary, the rate of change of fluid conductivity as the deionized water 

is replaced with formation water was used to calculate the rate of groundwater flow into 

the borehole. In turn, the rate of flow into the borehole through specific fracture zones 

was combined with the chemical concentrations measured at corresponding intervals in 

MP-4 to calculate the solute mass flux through the bedrock fractures. 

3.1.3 Composite Profile 

Figure 14 shows the transmissivity profile calculated for the Main Street Saddle area on 

the basis of the aforementioned estimate of overburden hydraulic conductivity and 

fracture transmissivities measured in the SB-8 boring. The substantial decrease in 

transmissivity below the overburden/bedrock interface indicates that there is little, if any, 

potential for significant groundwater flow through bedrock. 

Table 5 shows the calculations of solute fluxes in the unconsolidated deposits (transition 

zone) just above the saddle, within the weathered bedrock at the saddle crest (Flow 

Intervals #1 and 2), and within the fractured bedrock (Flow Intervals #3 through 9). 

Results of the calculations, in terms of annual solute fluxes, are displayed graphically on 

Figure 15. 

It is apparent from the results shown on Figure 15 that the transition zone at the 

overburden/top-of-bedrock interface is the most significant region of solute mass flux. 

However, even with a very conservative (high) assumption for the transmissivity value of 

the transition zone material (400 ft2/d, corresponding to Kh=100 ft/d), annual mass flux as 

a proportion of the remaining DAPL mass behind the Main Street Saddle is calculated to 

be less than 1.0% per year. In this case, it would take approximately 100 years for the 

remaining DAPL to migrate through the Main Street Saddle area. Under a more realistic 

assumption for the transmissivity value of the transition zone material (4 ft2/d, 

corresponding to Kh=1 ft/d), annual mass flux as a proportion of the remaining DAPL 
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mass behind the Main Street saddle is calculated to be 0.3% per year. In this case, it 

would take more than 300 years for the remaining DAPL to migrate through the Main 

Street Saddle area. Thus, on the basis of mass flux calculations, the Main Street Saddle 

appears to be functioning as an effective barrier to downgradient DAPL migration. 

3.2 DAPL Reactions 

Previous investigations delineating the spatial distribution of inorganic parameters and 

assessing the mobility of DAPL constituents (primarily chromium) suggested that 

precipitation reactions could affect the fate and transport of inorganics in the aquifer 

(CRA 1993; Smith 1997). Subsequently, precipitate phases have been identified both in 

bedrock and in the DAPL-bearing and adjacent parts of the overburden aquifer. The 

qualitative effects that such precipitates have on DAPL-related solute transport are 

considered in this section. 

3.2.1 Precipitates and Fracture Filling 

The precipitation of solid phases plays an important role in the overall fate and transport 

of DAPL constituents. The effects of precipitate formation include: 

• occlusion of primary aquifer porosity and filling bedrock fractures, 

• reduction of diffusive flux of DAPL constituents into overlying groundwater, 

• reduction of the dissolved mass of DAPL constituents in the aquifer, and 

• neutralization of DAPL acidity. 

The DAPL-related precipitate phase observed in the aquifer is an aluminum-chromium 

(Al-Cr) sulfate mineral, which has a composition of CrAl2SO4(OH)7. The occurrence of 

this mineral phase was first observed by Geomega in aquifer overburden material 

obtained from a boring (CPT-2) located near multilevel piezometer MP-2, and was 

identified by scanning electron microprobe analysis (Figure 16). 

Calculations of DAPL and diffuse groundwater chemistry using the geochemical code 

“React” (Bethke 1999) show that waters within and immediately surrounding the DAPL 
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are at saturation with the Al-Cr sulfate mineral, indicating suitable conditions for 

precipitation. Also, Eh-pH measurements confirm that Olin Site groundwater is within 

the stability field of the Al-Cr sulfate mineral (Figure 17). Under these conditions, 

precipitation of the Al-Cr sulfate mineral is hypothesized to be a result of the interaction 

of DAPL with aquifer materials and groundwater, which involves dissolution of silicate 

minerals and neutralization of a portion of the DAPL acidity. The reaction is not 

surprising considering the unique geochemistry of the DAPL relative to natural systems. 

In particular, the DAPL has low pH, high acidity, high metals content, and is mildly 

reducing. With this unusual composition, the DAPL is highly reactive with many 

different geologic materials and other waters. 

In addition to being present in overburden material at the CPT-2 boring, the Al-Cr sulfate 

mineral was also identified by Geomega in weathered bedrock at the DAPL/diffuse-zone 

interface in the SB-8 boring (Figure 18). At this interface, the Al-Cr sulfate mineral 

precipitation occurs due to increasing pH and acid consumption resulting from the 

combination of alkalinity from surrounding groundwater reacting with DAPL 

constituents diffusing into this water. The Al-Cr sulfate mineral precipitation also occurs 

within fractures of the deeper bedrock, where acidic DAPL is neutralized by existing 

calcite in the bedrock material. The results of the reaction occurring in bedrock are 

apparent in the SB-8 core (Figure 19) and also can be seen in the in-situ view provided by 

the BIPS log (Figure 20). 

In summary, it is Geomega’s opinion that, as the DAPL historically migrated into the 

WBV and came to rest in bedrock depressions, the total mass of acidity and metals 

content of the DAPL dramatically decreased due to reactions with surrounding 

groundwater and aquifer materials. These processes are probably still continuing to some 

extent as ambient groundwater flows over the surface of the remnant DAPL and provides 

alkalinity to neutralize and precipitate DAPL constituents in the aquifer. The reactions 

cause the Al-Cr sulfate mineral to be precipitated, thereby occluding primary aquifer 

porosity and filling bedrock fractures. In turn, the occlusion of aquifer porosity and 

fracture filling caused by mineral precipitation would be expected to reduce the effective 

hydraulic conductivity of both overburden and fractured bedrock in contact with the 
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DAPL, and thereby limit the diffusive flux of constituents from the DAPL into overlying 

groundwater. 

3.3 Top of DAPL Elevations 

The top-of-DAPL elevations provide a key piece of information in the evaluation of 

potential DAPL migration into the WBV. The extent of DAPL and the elevations of the 

top of the DAPL have been determined from a variety of data, including terrain 

conductivity mapping, downhole inductance logging, specific conductivity profiling, and 

water quality sampling of monitoring wells and multilevel piezometers. The methods 

used to collect and analyze these data and results of the analyses are reported in several 

Phase II documents (Geomega 1998, 1999a, 2000a, 2000b; Smith 1997). 

A map of the measured top-of-DAPL elevations reveals two surfaces, an upper DAPL 

pool at ~60 feet amsl extending from beneath the Property to Jewel Drive and a lower 

DAPL pool at ~40 feet amsl extending west from Jewel Drive to just west of Main Street 

(Figure 21). Within each pool, the top-of-DAPL surface has a fairly uniform elevation. 

Importantly, these elevations do not appear to have changed appreciably since 1992 when 

the first inductance logging was performed (Geomega 2000a). 

It is significant that the top-of-DAPL elevation of the lower pool is observed to be very 

close to the elevation of the Main Street Saddle (within the measurement uncertainties). 

Because disposal of liquid wastes to unlined pits and ponds on the Property ceased in 

1971, there have been no additions to the DAPL since that time. Thus, the bedrock 

depression east of the Main Street Saddle has apparently remained filled with DAPL for 

the last 30 years. The fact that the top-of-DAPL elevation of the lower pool is still at 

approximately the overflow elevation of the saddle crest even after 30 years indicates that 

there has been no substantial loss of DAPL via migration through bedrock fractures; 

otherwise, the top-of-DAPL elevation would now be lower than the saddle crest. 

A gap exists in the bedrock control data between GW-43D and GW-45D (Figure 21), 

spanning the elevation change in the top-of-DAPL surface. However, based on what is 

known about the top-of-DAPL elevation of the lower pool and the elevation of the Main 
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Street Saddle, an intermediate bedrock saddle is inferred to exist in the area between 

GW-43D and GW-45D (Figure 22). To constrain the DAPL remnant in the upper pool, 

the intermediate bedrock saddle is expected to have a crest elevation of approximately 

60 feet amsl. 
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Section 4



 

4 CONCLUSIONS 

The existence of the Main Street Bedrock Saddle was confirmed and the saddle’s 

morphology and elevation were determined as a result of the investigations described in 

this report. The saddle consists of a subsurface ridge of bedrock that protrudes into the 

unconsolidated overburden aquifer and acts as a dam, preventing downgradient flow of 

DAPL along the top-of-bedrock surface into other parts of the MMBA. Downhole testing 

in SB-8, at the low point of the saddle crest, and in open bedrock wells in the WBV 

provided data for assessing the effectiveness of the bedrock dam in constraining DAPL 

migration. Results of the investigations have demonstrated the following: 

• Bedrock of the Main Street Saddle contains numerous fractures, most of which 

are calcite filled. In situ testing showed that groundwater flow does occur in a few 

fracture zones within bedrock, however those fracture zones have a relatively low 

overall effective transmissivity. Additionally, the predominant fracture orientation 

in the Main Street Saddle is such that most of the bedrock fractures would not be 

expected to intersect the WBV, even if they were continuous throughout the 

intervening distance. Thus, the bedrock fracture data indicate that there is little, if 

any, potential for migration of DAPL through bedrock. 

• Water-quality data from MP-4 and ancillary data from other investigations 

support the finding that Main Street Saddle appears to be functioning as an 

effective barrier to downgradient DAPL migration. Figure 23 shows measured 

specific conductance values and ammonia concentrations in a cross section from 

the DAPL area through the location of MP-4 and into the WBV. These data reveal 

that intermediate locations between MP-4 and GW-83D in the WBV have much 

lower values of DAPL-indicator parameters than either the Main Street Saddle or 

WBV areas, demonstrating that the DAPL-related solutes observed in the MP-4 

fractures are not being transported through bedrock to the WBV. Instead, 

historical overtopping of the Main Street Saddle is thought to have resulted in 

DAPL flow down the bedrock channel between GW-58D and GW-62 toward the 
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WBV and produced the remnant pools of concentrated liquids that remain trapped 

in bedrock surface depressions in the WBV. 

• DAPL-related mass flux calculations based on measured concentrations in a 

vertical profile through the Main Street Saddle also support the finding that there 

is little, if any, potential for migration of DAPL through bedrock. Estimates of the 

mass fluxes across the saddle region, including unconsolidated deposits in the 

transition zone at the DAPL/diffuse interface and the severely weathered upper 

part of the bedrock, indicate that it would take roughly 100 to 300 years for the 

remaining DAPL to migrate past the saddle. The low mass flux rates are 

consistent with the observation that, even after 30 years, the top-of-DAPL 

elevations remain at the overflow elevation of the saddle crest, indicating that 

there has been no substantial loss of DAPL pooled east of the bedrock saddle. 

• The formation of DAPL-related precipitates likely contributes to the general stasis 

of the DAPL by virtue of occluding primary aquifer porosity and filling bedrock 

fractures, and thus reducing the diffusive flux of DAPL constituents into 

overlying groundwater. 
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Table 1.  Specific Conductance of Groundwater in Main Street Saddle Borings

Boring
Depth

(ft bgs) 

Specific
Conductance
(umhos/cm)

Boring
Depth

(ft bgs) 

Specific
Conductance
(umhos/cm)

Boring
Depth

(ft bgs) 

Specific
Conductance
(umhos/cm)

25 333 26 477 30 464
30 313 31 138 35 319
35 285 36 182 40 330
40 262 41 217 45 341
45 296 46 290 50 537
50 372 51 348 55 4380
55 618 56 452 60 14,560
60 2944 60 4510
65 3715 65 17,870

Notes:
Field screening data obtained during initial drilling, as explained in Section 2.1.2.
bgs = below ground surface.

SB-7 SB-8 SB-9
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Table 2.  Calculated Transmissivities of Bedrock Borings

SB-8/MP-4 GW-62BR GW-62BRD

Flow Interval Corresponding
MP-4 Port

Port Depth  
(ft bgs)

Transmissivity
(ft2/d)

Flow Interval Depth    
(ft bgs)

Transmissivity
(ft2/d)

Flow Interval Depth    
(ft bgs)

Transmissivity
(ft2/d)

1 8 74 6.81 1 79 0.2910 1 105 0.2460
2 8 74 8.81 2 81 0.0821 2 118 0.2130
3 5 110 4.7 3 84 0.0569 3 122 0.1380
4 5 110 4.59 4 85 0.0505 4 126 0.1800
5 3 143 2.89 5 93 0.4360 5 129 0.4240
6 3 143 2.89 6 94 0.0126 6 131 0.0996
7 3 143 2.86 7 99 0.1420 7 135 0.7100
8 3 143 2.88 8 141 0.4000
9 2 155 5.45 9 142 0.8780

Notes:
Methodology and calculation details are explained in Section 2.3.3 and Appendix D.
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Table 3.  Field Measurements from MP-4

Sample 
Port No.

Depth
(ft bgs)

Elevation
(ft amsl)

DO
(mg/l) pH Temp

(C)
SC

(umhos/cm)
Eh

(mV)
Fe

(mg/l)
Fe+2

(mg/l)
Sulfate
(mg/l)

Sulfide
(mg/l)

14 24 72.47 0.2 5.93 14.8 117.4 177 0.68 0.56 20 0

13 39 57.47 0.4 6.19 15 378 129 13 10 27 0

12 50 46.47 0.2 6.16 15 859 56 17 15 60 0

11 55 41.47 0.1 6.41 14.9 2310 -55 22 19 13 0.36

10 60 36.47 0.5 4.8 16 17,570 416 1000 1100 10,000 0.9

9 64 32.47 1.1 4.5 15.7 22,500 391 1700 1000 0 0

8 74 22.47 0.7 5.5 18.4 16,700 323 1000 800 0 1.3

7 85 11.47 NA NA NA NA NA NA NA NA NA

6 99 -2.53 NA NA NA NA NA NA NA NA NA

5 110 -13.53 0.8 6 17.1 26,900 252 10,200 9700 520 0

4 127 -30.53 NA NA NA NA NA NA NA NA NA

3 143 -46.53 2.3 5.5 17.2 15,000 321 310 251 5700 0.05

2 155 -58.53 1.9 5.9 18.1 14,700 216 158 152 7000 0.04

1 166 -69.53 2.2 6 21.2 19,500 236 27 19 260 0.03

Notes:
Data collected 6/28/00 and 6/29/00 by Geomega personnel, as described in Section 2.5.
NA = not available.
bgs = below ground surface.
amsl = above mean sea level.
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Table 4.  Analytical Results for MP-4 (June 2000 Data Set)

MP-4 Port
Number

Depth
(ft bgs)

Ammonia 
(mg/l)

Sulfate 
(mg/l)

Sodium 
(mg/l)

Chloride 
(mg/l)

Chromium III 
(ug/l)

Chromium VI 
(ug/l)

Specific 
Gravity

14 24 2.5 12 180 32 10 U 0.005 U 0.97
13 39 9.2 15 51 62 10 U 0.005 U 0.98
12 50 30 43  - 150  - 0.005 U 0.98
11 55 120 760 330 490 10 U 0.005 U 0.99
10 60 1900 7200 1800 4100 11000 0.005 U 1.02
9 64 2100 9200 2600 4500 40000 0.014 1.02
8 74 2100 9500 3300 6700 5500 0.005 U 1.02
5 110 1100 11000 5100 7300 320 0.058 1.03
3 143 650 5200 1500 4100 140 0.005 U 1.01
2 155 2100 6400 2400 4000 380 0.010 1.02
1 166 490 9100 4400 4900 58 0.008 1.02

Notes:
U = analyzed for, but not detected above indicated sample quantitation limit.
bgs = below ground surface.
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Table 5.  Comparison of DAPL Mass Fluxes Through Bedrock and Unconsolidated Deposits Based on MP-4 Data

SB-8 / MP-4
Flow Interval

Top of
Interval (ft)

Bottom of
Interval (ft)

Length of
Interval (ft)

Transmissivity, 
T

(ft2/d)

Corresponding
MP-4 Port

MP-4 Port
Depth (ft)

Ammonia
(mg/l)

Sulfate
(mg/l)

Chloride
(mg/l)

Chromium
(mg/l)

Sum of 
Constituents 

(mg/l)

Mass Flux
(kg/ft/d)

Bedrock Data

1 75.0 79.1 4.1 6.81 8 74 2100 9500 6700 5.5 18305.5 3.53
2 84.2 86.0 1.8 8.81 8 74 2100 9500 6700 5.5 18305.5 4.57
3 99.4 99.7 0.3 4.7 5 110 1100 11000 7300 0.32 19400.32 2.58
4 110.3 111.3 1.0 4.59 5 110 1100 11000 7300 0.32 19400.32 2.52
5 128.7 130.7 2.0 2.89 3 143 650 5200 4100 0.14 9950.14 0.81
6 138.2 138.4 0.2 2.89 3 143 650 5200 4100 0.14 9950.14 0.81
7 140.0 142.1 2.1 2.86 3 143 650 5200 4100 0.14 9950.14 0.81
8 143.7 146.4 2.7 2.88 3 143 650 5200 4100 0.14 9950.14 0.81
9 153.1 157.2 4.1 5.45 2 155 2100 6400 4000 0.38 12500.38 1.93

Total Length: 18.3 Total Mass Flux: 18.38

Unconsolidated Deposits
 --  --  -- 4  -- 10 60 1900 7200 4100 11 13211
 --  --  -- 4  -- 9 64 2100 9200 4500 40 15840

Averages: 2000 8200 4300 25.5 14525.5

Mass Flux @ T = 4 ft2/d: 14525.5 1.65
Mass Flux @ T = 400 ft2/d: 14525.5 164.55

Mass Flux Calculations:

1.  Bedrock

Total Length of Bedrock Borehole = 82.2 ft

Mass Flux per Unit Cross-Sectional Area = (18.38 kg/ft/d) / (82.2 ft)

2.  Unconsolidated Deposits

Mass Flux per Unit Cross-Sectional Area with Transmissivity @ 400 ft 2/d = (164.55 kg/ft/d) / (4 ft)

Mass Flux per Unit Cross-Sectional Area with Transmissivity @ 4 ft 2/d = (1.65 kg/ft/d) / (4 ft)

   = 0.22 kg/ft2/d

             = 0.41 kg/ft2/d

                  = 41.12 kg/ft 2/d
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Sample Number Client ID Date Received Date Collected Parameter CAS Number Result Quantitation Limit Units Method Date Analyzed
151178 MP-4  14 6/29/2000 6/28/2000 Specific Gravity 0.97  ASTM D1298 7/10/2000
151178 MP-4  14 6/29/2000 6/28/2000 pH 6.45  pH units EPA 150.1 6/30/2000
151178 MP-4  14 6/29/2000 6/28/2000 Aluminum 7429-90-5 100U  ug/L EPA 200.7 7/13/2000
151178 MP-4  14 6/29/2000 6/28/2000 Antimony 7440-36-0 20U  ug/L EPA 200.7 7/13/2000
151178 MP-4  14 6/29/2000 6/28/2000 Arsenic 7440-38-2 10U  ug/L EPA 200.7 7/13/2000
151178 MP-4  14 6/29/2000 6/28/2000 Barium 7440-39-3 19  ug/L EPA 200.7 7/13/2000
151178 MP-4  14 6/29/2000 6/28/2000 Beryllium 7440-41-7 2U  ug/L EPA 200.7 7/13/2000
151178 MP-4  14 6/29/2000 6/28/2000 Cadmium 7440-43-9 2U  ug/L EPA 200.7 7/13/2000
151178 MP-4  14 6/29/2000 6/28/2000 Calcium 7440-70-2 8700  ug/L EPA 200.7 7/13/2000
151178 MP-4  14 6/29/2000 6/28/2000 Chromium 7440-47-3 10U  ug/L EPA 200.7 7/13/2000
151178 MP-4  14 6/29/2000 6/28/2000 Cobalt 7440-48-4 10U  ug/L EPA 200.7 7/13/2000
151178 MP-4  14 6/29/2000 6/28/2000 Copper 7440-50-8 20U  ug/L EPA 200.7 7/13/2000
151178 MP-4  14 6/29/2000 6/28/2000 Iron 7439-89-6 520  ug/L EPA 200.7 7/13/2000
151178 MP-4  14 6/29/2000 6/28/2000 Lead 7439-92-1 10U  ug/L EPA 200.7 7/13/2000
151178 MP-4  14 6/29/2000 6/28/2000 Magnesium 7439-95-4 1900  ug/L EPA 200.7 7/13/2000
151178 MP-4  14 6/29/2000 6/28/2000 Manganese 7439-96-5 510  ug/L EPA 200.7 7/13/2000
151178 MP-4  14 6/29/2000 6/28/2000 Nickel 7440-02-0 10U  ug/L EPA 200.7 7/13/2000
151178 MP-4  14 6/29/2000 6/28/2000 Potassium 7440-09-7 4100  ug/L EPA 200.7 7/20/2000
151178 MP-4  14 6/29/2000 6/28/2000 Selenium 7782-49-2 10U  ug/L EPA 200.7 7/13/2000
151178 MP-4  14 6/29/2000 6/28/2000 Silver 7440-22-4 10U  ug/L EPA 200.7 7/13/2000
151178 MP-4  14 6/29/2000 6/28/2000 Sodium 7440-23-5 180000  ug/L EPA 200.7 7/27/2000
151178 MP-4  14 6/29/2000 6/28/2000 Thallium 7440-28-0 10U  ug/L EPA 200.7 7/13/2000
151178 MP-4  14 6/29/2000 6/28/2000 Vanadium 7440-62-2 10U  ug/L EPA 200.7 7/13/2000
151178 MP-4  14 6/29/2000 6/28/2000 Zinc 7440-66-6 50U  ug/L EPA 200.7 7/13/2000
151178 MP-4  14 6/29/2000 6/28/2000 Mercury 7439-97-6 0.2U  ug/L EPA 245.1 7/7/2000
151178 MP-4  14 6/29/2000 6/28/2000 Sulfate 12  mg/L EPA 300 7/5/2000
151178 MP-4  14 6/29/2000 6/28/2000 Nitrate Nitrogen as N 2.0  mg/L LAC107041A 6/30/2000
151178 MP-4  14 6/29/2000 6/28/2000 Ammonia Nitrogen as N 2.5  mg/L LAC107061A 7/11/2000
151178 MP-4  14 6/29/2000 6/28/2000 Chloride 32  mg/L LAC117071A 7/3/2000
151178 MP-4  14 6/29/2000 6/28/2000 Bicarbonate Alkalinity 22  mg/L SM18 2320B 7/6/2000
151178 MP-4  14 6/29/2000 6/28/2000 Carbonate Alkalinity 1U  mg/L SM18 2320B 7/6/2000
151178 MP-4  14 6/29/2000 6/28/2000 Specific Conductivity 205  umhos/cm SM18 2510B 7/10/2000
151178 MP-4  14 6/29/2000 6/28/2000 Chromium, hexavalent 18540-29-9 0.005U  mg/L SM18 3500D 6/29/2000
151178 MP-4  14 6/29/2000 6/28/2000 Nitrite Nitrogen as N 0.01U  mg/L SM4500NO2B 6/30/2000
151178 MP-4  14 6/29/2000 6/28/2000 1,1,1-Trichloroethane 71-55-6 U 5.0 ug/L EPA 624 7/11/2000
151178 MP-4  14 6/29/2000 6/28/2000 1,1,2,2-Tetrachloroethane 79-34-5 U 5.0 ug/L EPA 624 7/11/2000
151178 MP-4  14 6/29/2000 6/28/2000 1,1,2-Trichloroethane 79-00-5 U 5.0 ug/L EPA 624 7/11/2000
151178 MP-4  14 6/29/2000 6/28/2000 1,1-Dichloroethane 75-34-3 U 5.0 ug/L EPA 624 7/11/2000
151178 MP-4  14 6/29/2000 6/28/2000 1,1-Dichloroethene 75-35-4 U 5.0 ug/L EPA 624 7/11/2000
151178 MP-4  14 6/29/2000 6/28/2000 1,2- Dibromoethane 106-93-4 U 5.0 ug/L EPA 624 7/11/2000
151178 MP-4  14 6/29/2000 6/28/2000 1,2-Dichlorobenzene 95-50-1 U 5.0 ug/L EPA 624 7/11/2000
151178 MP-4  14 6/29/2000 6/28/2000 1,2-Dichloroethane 107-06-2 U 5.0 ug/L EPA 624 7/11/2000
151178 MP-4  14 6/29/2000 6/28/2000 1,2-Dichloropropane 78-87-5 U 5.0 ug/L EPA 624 7/11/2000
151178 MP-4  14 6/29/2000 6/28/2000 1,3-Dichlorobenzene 541-73-1 U 5.0 ug/L EPA 624 7/11/2000
151178 MP-4  14 6/29/2000 6/28/2000 1,4-Dichlorobenzene 106-46-7 U 5.0 ug/L EPA 624 7/11/2000
151178 MP-4  14 6/29/2000 6/28/2000 2,4,4-Trimethyl 1-pentene 107-39-1 U 5.0 ug/L EPA 624 7/11/2000
151178 MP-4  14 6/29/2000 6/28/2000 2,4,4-Trimethyl 2-pentene 107-40-4 U 5.0 ug/L EPA 624 7/11/2000
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Sample Number Client ID Date Received Date Collected Parameter CAS Number Result Quantitation Limit Units Method Date Analyzed
151178 MP-4  14 6/29/2000 6/28/2000 2-Butanone 78-93-3 U 20   ug/L EPA 624 7/11/2000
151178 MP-4  14 6/29/2000 6/28/2000 2-Hexanone 591-78-6 U 20   ug/L EPA 624 7/11/2000
151178 MP-4  14 6/29/2000 6/28/2000 4-Methyl-2-pentanone 108-10-1 U 20   ug/L EPA 624 7/11/2000
151178 MP-4  14 6/29/2000 6/28/2000 Acetone 67-64-1 U 10   ug/L EPA 624 7/11/2000
151178 MP-4  14 6/29/2000 6/28/2000 Benzene 71-43-2 U 5.0 ug/L EPA 624 7/11/2000
151178 MP-4  14 6/29/2000 6/28/2000 Bromodichloromethane 75-27-4 U 5.0 ug/L EPA 624 7/11/2000
151178 MP-4  14 6/29/2000 6/28/2000 Bromoform 75-25-2 U 5.0 ug/L EPA 624 7/11/2000
151178 MP-4  14 6/29/2000 6/28/2000 Bromomethane 74-83-9 U 7.0 ug/L EPA 624 7/11/2000
151178 MP-4  14 6/29/2000 6/28/2000 Carbon disulfide 75-15-0 U 10   ug/L EPA 624 7/11/2000
151178 MP-4  14 6/29/2000 6/28/2000 Carbon tetrachloride 56-23-5 U 5.0 ug/L EPA 624 7/11/2000
151178 MP-4  14 6/29/2000 6/28/2000 Chlorobenzene 108-90-7 U 5.0 ug/L EPA 624 7/11/2000
151178 MP-4  14 6/29/2000 6/28/2000 Chloroethane 75-00-3 U 10   ug/L EPA 624 7/11/2000
151178 MP-4  14 6/29/2000 6/28/2000 Chloroform 67-66-3 U 5.0 ug/L EPA 624 7/11/2000
151178 MP-4  14 6/29/2000 6/28/2000 Chloromethane 74-87-3 U 10   ug/L EPA 624 7/11/2000
151178 MP-4  14 6/29/2000 6/28/2000 cis-1,2-Dichloroethene 156-59-2 U 5.0 ug/L EPA 624 7/11/2000
151178 MP-4  14 6/29/2000 6/28/2000 cis-1,3-Dichloropropene 10061-01-5 U 5.0 ug/L EPA 624 7/11/2000
151178 MP-4  14 6/29/2000 6/28/2000 Dibromochloromethane 124-48-1 U 5.0 ug/L EPA 624 7/11/2000
151178 MP-4  14 6/29/2000 6/28/2000 Ethylbenzene 100-41-4 U 5.0 ug/L EPA 624 7/11/2000
151178 MP-4  14 6/29/2000 6/28/2000 Fluorotrichloromethane 75-69-4 U 5.0 ug/L EPA 624 7/11/2000
151178 MP-4  14 6/29/2000 6/28/2000 Methyl-t-butyl ether 1634-04-4 U 5.0 ug/L EPA 624 7/11/2000
151178 MP-4  14 6/29/2000 6/28/2000 Methylene chloride 75-09-2 U 5.0 ug/L EPA 624 7/11/2000
151178 MP-4  14 6/29/2000 6/28/2000 Styrene 100-42-5 U 5.0 ug/L EPA 624 7/11/2000
151178 MP-4  14 6/29/2000 6/28/2000 Tetrachloroethene 127-18-4 U 5.0 ug/L EPA 624 7/11/2000
151178 MP-4  14 6/29/2000 6/28/2000 Toluene 108-88-3 U 5.0 ug/L EPA 624 7/11/2000
151178 MP-4  14 6/29/2000 6/28/2000 Total-1,2-dichloroethene U 5.0 ug/L EPA 624 7/11/2000
151178 MP-4  14 6/29/2000 6/28/2000 trans-1,3-Dichloropropene 10061-02-6 U 5.0 ug/L EPA 624 7/11/2000
151178 MP-4  14 6/29/2000 6/28/2000 Trichloroethene 79-01-6 U 5.0 ug/L EPA 624 7/11/2000
151178 MP-4  14 6/29/2000 6/28/2000 Vinyl Acetate 108-05-4 U 50   ug/L EPA 624 7/11/2000
151178 MP-4  14 6/29/2000 6/28/2000 Vinyl chloride 75-01-4 U 10   ug/L EPA 624 7/11/2000
151178 MP-4  14 6/29/2000 6/28/2000 Xylenes,total U 5.0 ug/L EPA 624 7/11/2000
151179 MP-4  13 6/29/2000 6/28/2000 Specific Gravity 0.98  ASTM D1298 7/10/2000
151179 MP-4  13 6/29/2000 6/28/2000 pH 6.35  pH units EPA 150.1 6/30/2000
151179 MP-4  13 6/29/2000 6/28/2000 Aluminum 7429-90-5 100U  ug/L EPA 200.7 7/13/2000
151179 MP-4  13 6/29/2000 6/28/2000 Antimony 7440-36-0 20U  ug/L EPA 200.7 7/13/2000
151179 MP-4  13 6/29/2000 6/28/2000 Arsenic 7440-38-2 10U  ug/L EPA 200.7 7/13/2000
151179 MP-4  13 6/29/2000 6/28/2000 Barium 7440-39-3 66  ug/L EPA 200.7 7/13/2000
151179 MP-4  13 6/29/2000 6/28/2000 Beryllium 7440-41-7 2U  ug/L EPA 200.7 7/13/2000
151179 MP-4  13 6/29/2000 6/28/2000 Cadmium 7440-43-9 2U  ug/L EPA 200.7 7/13/2000
151179 MP-4  13 6/29/2000 6/28/2000 Calcium 7440-70-2 12000  ug/L EPA 200.7 7/13/2000
151179 MP-4  13 6/29/2000 6/28/2000 Chromium 7440-47-3 10U  ug/L EPA 200.7 7/13/2000
151179 MP-4  13 6/29/2000 6/28/2000 Cobalt 7440-48-4 10U  ug/L EPA 200.7 7/13/2000
151179 MP-4  13 6/29/2000 6/28/2000 Copper 7440-50-8 20U  ug/L EPA 200.7 7/13/2000
151179 MP-4  13 6/29/2000 6/28/2000 Iron 7439-89-6 11000  ug/L EPA 200.7 7/13/2000
151179 MP-4  13 6/29/2000 6/28/2000 Lead 7439-92-1 10U  ug/L EPA 200.7 7/13/2000
151179 MP-4  13 6/29/2000 6/28/2000 Magnesium 7439-95-4 2200  ug/L EPA 200.7 7/13/2000
151179 MP-4  13 6/29/2000 6/28/2000 Manganese 7439-96-5 1200  ug/L EPA 200.7 7/13/2000
151179 MP-4  13 6/29/2000 6/28/2000 Nickel 7440-02-0 10U  ug/L EPA 200.7 7/13/2000
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151179 MP-4  13 6/29/2000 6/28/2000 Potassium 7440-09-7 3800  ug/L EPA 200.7 7/20/2000
151179 MP-4  13 6/29/2000 6/28/2000 Selenium 7782-49-2 10U  ug/L EPA 200.7 7/13/2000
151179 MP-4  13 6/29/2000 6/28/2000 Silver 7440-22-4 10U  ug/L EPA 200.7 7/13/2000
151179 MP-4  13 6/29/2000 6/28/2000 Sodium 7440-23-5 51000  ug/L EPA 200.7 7/27/2000
151179 MP-4  13 6/29/2000 6/28/2000 Thallium 7440-28-0 10U  ug/L EPA 200.7 7/13/2000
151179 MP-4  13 6/29/2000 6/28/2000 Vanadium 7440-62-2 10U  ug/L EPA 200.7 7/13/2000
151179 MP-4  13 6/29/2000 6/28/2000 Zinc 7440-66-6 50U  ug/L EPA 200.7 7/13/2000
151179 MP-4  13 6/29/2000 6/28/2000 Mercury 7439-97-6 0.2U  ug/L EPA 245.1 7/7/2000
151179 MP-4  13 6/29/2000 6/28/2000 Sulfate 15  mg/L EPA 300 7/5/2000
151179 MP-4  13 6/29/2000 6/28/2000 Nitrate Nitrogen as N 0.65  mg/L LAC107041A 6/30/2000
151179 MP-4  13 6/29/2000 6/28/2000 Ammonia Nitrogen as N 9.2  mg/L LAC107061A 7/11/2000
151179 MP-4  13 6/29/2000 6/28/2000 Chloride 62  mg/L LAC117071A 7/3/2000
151179 MP-4  13 6/29/2000 6/28/2000 Bicarbonate Alkalinity 79  mg/L SM18 2320B 7/6/2000
151179 MP-4  13 6/29/2000 6/28/2000 Carbonate Alkalinity 1U  mg/L SM18 2320B 7/6/2000
151179 MP-4  13 6/29/2000 6/28/2000 Specific Conductivity 439  umhos/cm SM18 2510B 7/10/2000
151179 MP-4  13 6/29/2000 6/28/2000 Chromium, hexavalent 18540-29-9 0.005U  mg/L SM18 3500D 6/29/2000
151179 MP-4  13 6/29/2000 6/28/2000 Nitrite Nitrogen as N 0.017  mg/L SM4500NO2B 6/30/2000
151179 MP-4  13 6/29/2000 6/28/2000 1,1,1-Trichloroethane 71-55-6 U 5.0 ug/L EPA 624 7/11/2000
151179 MP-4  13 6/29/2000 6/28/2000 1,1,2,2-Tetrachloroethane 79-34-5 U 5.0 ug/L EPA 624 7/11/2000
151179 MP-4  13 6/29/2000 6/28/2000 1,1,2-Trichloroethane 79-00-5 U 5.0 ug/L EPA 624 7/11/2000
151179 MP-4  13 6/29/2000 6/28/2000 1,1-Dichloroethane 75-34-3 U 5.0 ug/L EPA 624 7/11/2000
151179 MP-4  13 6/29/2000 6/28/2000 1,1-Dichloroethene 75-35-4 U 5.0 ug/L EPA 624 7/11/2000
151179 MP-4  13 6/29/2000 6/28/2000 1,2- Dibromoethane 106-93-4 U 5.0 ug/L EPA 624 7/11/2000
151179 MP-4  13 6/29/2000 6/28/2000 1,2-Dichlorobenzene 95-50-1 U 5.0 ug/L EPA 624 7/11/2000
151179 MP-4  13 6/29/2000 6/28/2000 1,2-Dichloroethane 107-06-2 U 5.0 ug/L EPA 624 7/11/2000
151179 MP-4  13 6/29/2000 6/28/2000 1,2-Dichloropropane 78-87-5 U 5.0 ug/L EPA 624 7/11/2000
151179 MP-4  13 6/29/2000 6/28/2000 1,3-Dichlorobenzene 541-73-1 U 5.0 ug/L EPA 624 7/11/2000
151179 MP-4  13 6/29/2000 6/28/2000 1,4-Dichlorobenzene 106-46-7 U 5.0 ug/L EPA 624 7/11/2000
151179 MP-4  13 6/29/2000 6/28/2000 2,4,4-Trimethyl 1-pentene 107-39-1 U 5.0 ug/L EPA 624 7/11/2000
151179 MP-4  13 6/29/2000 6/28/2000 2,4,4-Trimethyl 2-pentene 107-40-4 U 5.0 ug/L EPA 624 7/11/2000
151179 MP-4  13 6/29/2000 6/28/2000 2-Butanone 78-93-3 U 20   ug/L EPA 624 7/11/2000
151179 MP-4  13 6/29/2000 6/28/2000 2-Hexanone 591-78-6 U 20   ug/L EPA 624 7/11/2000
151179 MP-4  13 6/29/2000 6/28/2000 4-Methyl-2-pentanone 108-10-1 U 20   ug/L EPA 624 7/11/2000
151179 MP-4  13 6/29/2000 6/28/2000 Acetone 67-64-1 U 10   ug/L EPA 624 7/11/2000
151179 MP-4  13 6/29/2000 6/28/2000 Benzene 71-43-2 U 5.0 ug/L EPA 624 7/11/2000
151179 MP-4  13 6/29/2000 6/28/2000 Bromodichloromethane 75-27-4 U 5.0 ug/L EPA 624 7/11/2000
151179 MP-4  13 6/29/2000 6/28/2000 Bromoform 75-25-2 U 5.0 ug/L EPA 624 7/11/2000
151179 MP-4  13 6/29/2000 6/28/2000 Bromomethane 74-83-9 U 7.0 ug/L EPA 624 7/11/2000
151179 MP-4  13 6/29/2000 6/28/2000 Carbon disulfide 75-15-0 U 10   ug/L EPA 624 7/11/2000
151179 MP-4  13 6/29/2000 6/28/2000 Carbon tetrachloride 56-23-5 U 5.0 ug/L EPA 624 7/11/2000
151179 MP-4  13 6/29/2000 6/28/2000 Chlorobenzene 108-90-7 U 5.0 ug/L EPA 624 7/11/2000
151179 MP-4  13 6/29/2000 6/28/2000 Chloroethane 75-00-3 U 10   ug/L EPA 624 7/11/2000
151179 MP-4  13 6/29/2000 6/28/2000 Chloroform 67-66-3 U 5.0 ug/L EPA 624 7/11/2000
151179 MP-4  13 6/29/2000 6/28/2000 Chloromethane 74-87-3 5.6 10   ug/L EPA 624 7/11/2000
151179 MP-4  13 6/29/2000 6/28/2000 cis-1,2-Dichloroethene 156-59-2 U 5.0 ug/L EPA 624 7/11/2000
151179 MP-4  13 6/29/2000 6/28/2000 cis-1,3-Dichloropropene 10061-01-5 U 5.0 ug/L EPA 624 7/11/2000
151179 MP-4  13 6/29/2000 6/28/2000 Dibromochloromethane 124-48-1 U 5.0 ug/L EPA 624 7/11/2000
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151179 MP-4  13 6/29/2000 6/28/2000 Ethylbenzene 100-41-4 U 5.0 ug/L EPA 624 7/11/2000
151179 MP-4  13 6/29/2000 6/28/2000 Fluorotrichloromethane 75-69-4 U 5.0 ug/L EPA 624 7/11/2000
151179 MP-4  13 6/29/2000 6/28/2000 Methyl-t-butyl ether 1634-04-4 U 5.0 ug/L EPA 624 7/11/2000
151179 MP-4  13 6/29/2000 6/28/2000 Methylene chloride 75-09-2 U 5.0 ug/L EPA 624 7/11/2000
151179 MP-4  13 6/29/2000 6/28/2000 Styrene 100-42-5 U 5.0 ug/L EPA 624 7/11/2000
151179 MP-4  13 6/29/2000 6/28/2000 Tetrachloroethene 127-18-4 U 5.0 ug/L EPA 624 7/11/2000
151179 MP-4  13 6/29/2000 6/28/2000 Toluene 108-88-3 U 5.0 ug/L EPA 624 7/11/2000
151179 MP-4  13 6/29/2000 6/28/2000 Total-1,2-dichloroethene U 5.0 ug/L EPA 624 7/11/2000
151179 MP-4  13 6/29/2000 6/28/2000 trans-1,3-Dichloropropene 10061-02-6 U 5.0 ug/L EPA 624 7/11/2000
151179 MP-4  13 6/29/2000 6/28/2000 Trichloroethene 79-01-6 U 5.0 ug/L EPA 624 7/11/2000
151179 MP-4  13 6/29/2000 6/28/2000 Vinyl Acetate 108-05-4 U 50   ug/L EPA 624 7/11/2000
151179 MP-4  13 6/29/2000 6/28/2000 Vinyl chloride 75-01-4 U 10   ug/L EPA 624 7/11/2000
151179 MP-4  13 6/29/2000 6/28/2000 Xylenes,total U 5.0 ug/L EPA 624 7/11/2000
151180 MP-4  12 6/29/2000 6/28/2000 Specific Gravity 0.98  ASTM D1298 7/10/2000
151180 MP-4  12 6/29/2000 6/28/2000 pH 6.40  pH units EPA 150.1 6/30/2000
151180 MP-4  12 6/29/2000 6/28/2000 Sulfate 43  mg/L EPA 300 7/5/2000
151180 MP-4  12 6/29/2000 6/28/2000 Nitrate Nitrogen as N 3.1  mg/L LAC107041A 6/30/2000
151180 MP-4  12 6/29/2000 6/28/2000 Ammonia Nitrogen as N 30  mg/L LAC107061A 7/11/2000
151180 MP-4  12 6/29/2000 6/28/2000 Chloride 150  mg/L LAC117071A 7/3/2000
151180 MP-4  12 6/29/2000 6/28/2000 Bicarbonate Alkalinity 120  mg/L SM18 2320B 7/6/2000
151180 MP-4  12 6/29/2000 6/28/2000 Carbonate Alkalinity 1U  mg/L SM18 2320B 7/6/2000
151180 MP-4  12 6/29/2000 6/28/2000 Specific Conductivity 905  umhos/cm SM18 2510B 7/10/2000
151180 MP-4  12 6/29/2000 6/28/2000 Chromium, hexavalent 18540-29-9 0.005U  mg/L SM18 3500D 6/29/2000
151180 MP-4  12 6/29/2000 6/28/2000 Nitrite Nitrogen as N 0.084  mg/L SM4500NO2B 6/30/2000
151180 MP-4  12 6/29/2000 6/28/2000 1,1,1-Trichloroethane 71-55-6 U 5.0 ug/L EPA 624 7/11/2000
151180 MP-4  12 6/29/2000 6/28/2000 1,1,2,2-Tetrachloroethane 79-34-5 U 5.0 ug/L EPA 624 7/11/2000
151180 MP-4  12 6/29/2000 6/28/2000 1,1,2-Trichloroethane 79-00-5 U 5.0 ug/L EPA 624 7/11/2000
151180 MP-4  12 6/29/2000 6/28/2000 1,1-Dichloroethane 75-34-3 U 5.0 ug/L EPA 624 7/11/2000
151180 MP-4  12 6/29/2000 6/28/2000 1,1-Dichloroethene 75-35-4 U 5.0 ug/L EPA 624 7/11/2000
151180 MP-4  12 6/29/2000 6/28/2000 1,2- Dibromoethane 106-93-4 U 5.0 ug/L EPA 624 7/11/2000
151180 MP-4  12 6/29/2000 6/28/2000 1,2-Dichlorobenzene 95-50-1 U 5.0 ug/L EPA 624 7/11/2000
151180 MP-4  12 6/29/2000 6/28/2000 1,2-Dichloroethane 107-06-2 U 5.0 ug/L EPA 624 7/11/2000
151180 MP-4  12 6/29/2000 6/28/2000 1,2-Dichloropropane 78-87-5 U 5.0 ug/L EPA 624 7/11/2000
151180 MP-4  12 6/29/2000 6/28/2000 1,3-Dichlorobenzene 541-73-1 U 5.0 ug/L EPA 624 7/11/2000
151180 MP-4  12 6/29/2000 6/28/2000 1,4-Dichlorobenzene 106-46-7 U 5.0 ug/L EPA 624 7/11/2000
151180 MP-4  12 6/29/2000 6/28/2000 2,4,4-Trimethyl 1-pentene 107-39-1 U 5.0 ug/L EPA 624 7/11/2000
151180 MP-4  12 6/29/2000 6/28/2000 2,4,4-Trimethyl 2-pentene 107-40-4 U 5.0 ug/L EPA 624 7/11/2000
151180 MP-4  12 6/29/2000 6/28/2000 2-Butanone 78-93-3 U 20   ug/L EPA 624 7/11/2000
151180 MP-4  12 6/29/2000 6/28/2000 2-Hexanone 591-78-6 U 20   ug/L EPA 624 7/11/2000
151180 MP-4  12 6/29/2000 6/28/2000 4-Methyl-2-pentanone 108-10-1 U 20   ug/L EPA 624 7/11/2000
151180 MP-4  12 6/29/2000 6/28/2000 Acetone 67-64-1 U 10   ug/L EPA 624 7/11/2000
151180 MP-4  12 6/29/2000 6/28/2000 Benzene 71-43-2 U 5.0 ug/L EPA 624 7/11/2000
151180 MP-4  12 6/29/2000 6/28/2000 Bromodichloromethane 75-27-4 U 5.0 ug/L EPA 624 7/11/2000
151180 MP-4  12 6/29/2000 6/28/2000 Bromoform 75-25-2 U 5.0 ug/L EPA 624 7/11/2000
151180 MP-4  12 6/29/2000 6/28/2000 Bromomethane 74-83-9 U 7.0 ug/L EPA 624 7/11/2000
151180 MP-4  12 6/29/2000 6/28/2000 Carbon disulfide 75-15-0 U 10   ug/L EPA 624 7/11/2000
151180 MP-4  12 6/29/2000 6/28/2000 Carbon tetrachloride 56-23-5 U 5.0 ug/L EPA 624 7/11/2000
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151180 MP-4  12 6/29/2000 6/28/2000 Chlorobenzene 108-90-7 U 5.0 ug/L EPA 624 7/11/2000
151180 MP-4  12 6/29/2000 6/28/2000 Chloroethane 75-00-3 U 10   ug/L EPA 624 7/11/2000
151180 MP-4  12 6/29/2000 6/28/2000 Chloroform 67-66-3 U 5.0 ug/L EPA 624 7/11/2000
151180 MP-4  12 6/29/2000 6/28/2000 Chloromethane 74-87-3 7.3 10   ug/L EPA 624 7/11/2000
151180 MP-4  12 6/29/2000 6/28/2000 cis-1,2-Dichloroethene 156-59-2 U 5.0 ug/L EPA 624 7/11/2000
151180 MP-4  12 6/29/2000 6/28/2000 cis-1,3-Dichloropropene 10061-01-5 U 5.0 ug/L EPA 624 7/11/2000
151180 MP-4  12 6/29/2000 6/28/2000 Dibromochloromethane 124-48-1 U 5.0 ug/L EPA 624 7/11/2000
151180 MP-4  12 6/29/2000 6/28/2000 Ethylbenzene 100-41-4 U 5.0 ug/L EPA 624 7/11/2000
151180 MP-4  12 6/29/2000 6/28/2000 Fluorotrichloromethane 75-69-4 U 5.0 ug/L EPA 624 7/11/2000
151180 MP-4  12 6/29/2000 6/28/2000 Methyl-t-butyl ether 1634-04-4 11 5.0 ug/L EPA 624 7/11/2000
151180 MP-4  12 6/29/2000 6/28/2000 Methylene chloride 75-09-2 U 5.0 ug/L EPA 624 7/11/2000
151180 MP-4  12 6/29/2000 6/28/2000 Styrene 100-42-5 U 5.0 ug/L EPA 624 7/11/2000
151180 MP-4  12 6/29/2000 6/28/2000 Tetrachloroethene 127-18-4 U 5.0 ug/L EPA 624 7/11/2000
151180 MP-4  12 6/29/2000 6/28/2000 Toluene 108-88-3 U 5.0 ug/L EPA 624 7/11/2000
151180 MP-4  12 6/29/2000 6/28/2000 Total-1,2-dichloroethene U 5.0 ug/L EPA 624 7/11/2000
151180 MP-4  12 6/29/2000 6/28/2000 trans-1,3-Dichloropropene 10061-02-6 U 5.0 ug/L EPA 624 7/11/2000
151180 MP-4  12 6/29/2000 6/28/2000 Trichloroethene 79-01-6 U 5.0 ug/L EPA 624 7/11/2000
151180 MP-4  12 6/29/2000 6/28/2000 Vinyl Acetate 108-05-4 U 50   ug/L EPA 624 7/11/2000
151180 MP-4  12 6/29/2000 6/28/2000 Vinyl chloride 75-01-4 U 10   ug/L EPA 624 7/11/2000
151180 MP-4  12 6/29/2000 6/28/2000 Xylenes,total U 5.0 ug/L EPA 624 7/11/2000
151181 MP-4  11 6/29/2000 6/28/2000 Specific Gravity 0.99  ASTM D1298 7/10/2000
151181 MP-4  11 6/29/2000 6/28/2000 pH 6.67  pH units EPA 150.1 6/30/2000
151181 MP-4  11 6/29/2000 6/28/2000 Aluminum 7429-90-5 100U  ug/L EPA 200.7 7/13/2000
151181 MP-4  11 6/29/2000 6/28/2000 Antimony 7440-36-0 20U  ug/L EPA 200.7 7/13/2000
151181 MP-4  11 6/29/2000 6/28/2000 Arsenic 7440-38-2 10U  ug/L EPA 200.7 7/13/2000
151181 MP-4  11 6/29/2000 6/28/2000 Barium 7440-39-3 68  ug/L EPA 200.7 7/13/2000
151181 MP-4  11 6/29/2000 6/28/2000 Beryllium 7440-41-7 2U  ug/L EPA 200.7 7/13/2000
151181 MP-4  11 6/29/2000 6/28/2000 Cadmium 7440-43-9 2U  ug/L EPA 200.7 7/13/2000
151181 MP-4  11 6/29/2000 6/28/2000 Calcium 7440-70-2 100000  ug/L EPA 200.7 7/13/2000
151181 MP-4  11 6/29/2000 6/28/2000 Chromium 7440-47-3 10U  ug/L EPA 200.7 7/13/2000
151181 MP-4  11 6/29/2000 6/28/2000 Cobalt 7440-48-4 37  ug/L EPA 200.7 7/13/2000
151181 MP-4  11 6/29/2000 6/28/2000 Copper 7440-50-8 20U  ug/L EPA 200.7 7/13/2000
151181 MP-4  11 6/29/2000 6/28/2000 Iron 7439-89-6 24000  ug/L EPA 200.7 7/13/2000
151181 MP-4  11 6/29/2000 6/28/2000 Lead 7439-92-1 10U  ug/L EPA 200.7 7/13/2000
151181 MP-4  11 6/29/2000 6/28/2000 Magnesium 7439-95-4 23000  ug/L EPA 200.7 7/13/2000
151181 MP-4  11 6/29/2000 6/28/2000 Manganese 7439-96-5 13000  ug/L EPA 200.7 7/13/2000
151181 MP-4  11 6/29/2000 6/28/2000 Nickel 7440-02-0 10U  ug/L EPA 200.7 7/13/2000
151181 MP-4  11 6/29/2000 6/28/2000 Potassium 7440-09-7 9200  ug/L EPA 200.7 7/20/2000
151181 MP-4  11 6/29/2000 6/28/2000 Selenium 7782-49-2 10U  ug/L EPA 200.7 7/13/2000
151181 MP-4  11 6/29/2000 6/28/2000 Silver 7440-22-4 10U  ug/L EPA 200.7 7/13/2000
151181 MP-4  11 6/29/2000 6/28/2000 Sodium 7440-23-5 330000  ug/L EPA 200.7 7/27/2000
151181 MP-4  11 6/29/2000 6/28/2000 Thallium 7440-28-0 10U  ug/L EPA 200.7 7/13/2000
151181 MP-4  11 6/29/2000 6/28/2000 Vanadium 7440-62-2 10U  ug/L EPA 200.7 7/13/2000
151181 MP-4  11 6/29/2000 6/28/2000 Zinc 7440-66-6 50U  ug/L EPA 200.7 7/13/2000
151181 MP-4  11 6/29/2000 6/28/2000 Mercury 7439-97-6 0.2U  ug/L EPA 245.1 7/7/2000
151181 MP-4  11 6/29/2000 6/28/2000 Sulfate 760  mg/L EPA 300 7/5/2000
151181 MP-4  11 6/29/2000 6/28/2000 Nitrate Nitrogen as N 0.26  mg/L LAC107041A 6/30/2000
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151181 MP-4  11 6/29/2000 6/28/2000 Ammonia Nitrogen as N 120  mg/L LAC107061A 7/11/2000
151181 MP-4  11 6/29/2000 6/28/2000 Chloride 490  mg/L LAC117071A 7/3/2000
151181 MP-4  11 6/29/2000 6/28/2000 Bicarbonate Alkalinity 230  mg/L SM18 2320B 7/6/2000
151181 MP-4  11 6/29/2000 6/28/2000 Carbonate Alkalinity 1U  mg/L SM18 2320B 7/6/2000
151181 MP-4  11 6/29/2000 6/28/2000 Specific Conductivity 3610  umhos/cm SM18 2510B 7/10/2000
151181 MP-4  11 6/29/2000 6/28/2000 Chromium, hexavalent 18540-29-9 0.005U  mg/L SM18 3500D 6/29/2000
151181 MP-4  11 6/29/2000 6/28/2000 Nitrite Nitrogen as N 0.01U  mg/L SM4500NO2B 6/30/2000
151181 MP-4  11 6/29/2000 6/28/2000 1,1,1-Trichloroethane 71-55-6 U 5.0 ug/L EPA 624 7/11/2000
151181 MP-4  11 6/29/2000 6/28/2000 1,1,2,2-Tetrachloroethane 79-34-5 U 5.0 ug/L EPA 624 7/11/2000
151181 MP-4  11 6/29/2000 6/28/2000 1,1,2-Trichloroethane 79-00-5 U 5.0 ug/L EPA 624 7/11/2000
151181 MP-4  11 6/29/2000 6/28/2000 1,1-Dichloroethane 75-34-3 U 5.0 ug/L EPA 624 7/11/2000
151181 MP-4  11 6/29/2000 6/28/2000 1,1-Dichloroethene 75-35-4 U 5.0 ug/L EPA 624 7/11/2000
151181 MP-4  11 6/29/2000 6/28/2000 1,2- Dibromoethane 106-93-4 U 5.0 ug/L EPA 624 7/11/2000
151181 MP-4  11 6/29/2000 6/28/2000 1,2-Dichlorobenzene 95-50-1 U 5.0 ug/L EPA 624 7/11/2000
151181 MP-4  11 6/29/2000 6/28/2000 1,2-Dichloroethane 107-06-2 U 5.0 ug/L EPA 624 7/11/2000
151181 MP-4  11 6/29/2000 6/28/2000 1,2-Dichloropropane 78-87-5 U 5.0 ug/L EPA 624 7/11/2000
151181 MP-4  11 6/29/2000 6/28/2000 1,3-Dichlorobenzene 541-73-1 U 5.0 ug/L EPA 624 7/11/2000
151181 MP-4  11 6/29/2000 6/28/2000 1,4-Dichlorobenzene 106-46-7 U 5.0 ug/L EPA 624 7/11/2000
151181 MP-4  11 6/29/2000 6/28/2000 2,4,4-Trimethyl 1-pentene 107-39-1 U 5.0 ug/L EPA 624 7/11/2000
151181 MP-4  11 6/29/2000 6/28/2000 2,4,4-Trimethyl 2-pentene 107-40-4 U 5.0 ug/L EPA 624 7/11/2000
151181 MP-4  11 6/29/2000 6/28/2000 2-Butanone 78-93-3 U 20   ug/L EPA 624 7/11/2000
151181 MP-4  11 6/29/2000 6/28/2000 2-Hexanone 591-78-6 U 20   ug/L EPA 624 7/11/2000
151181 MP-4  11 6/29/2000 6/28/2000 4-Methyl-2-pentanone 108-10-1 U 20   ug/L EPA 624 7/11/2000
151181 MP-4  11 6/29/2000 6/28/2000 Acetone 67-64-1 U 10   ug/L EPA 624 7/11/2000
151181 MP-4  11 6/29/2000 6/28/2000 Benzene 71-43-2 U 5.0 ug/L EPA 624 7/11/2000
151181 MP-4  11 6/29/2000 6/28/2000 Bromodichloromethane 75-27-4 U 5.0 ug/L EPA 624 7/11/2000
151181 MP-4  11 6/29/2000 6/28/2000 Bromoform 75-25-2 U 5.0 ug/L EPA 624 7/11/2000
151181 MP-4  11 6/29/2000 6/28/2000 Bromomethane 74-83-9 U 7.0 ug/L EPA 624 7/11/2000
151181 MP-4  11 6/29/2000 6/28/2000 Carbon disulfide 75-15-0 U 10   ug/L EPA 624 7/11/2000
151181 MP-4  11 6/29/2000 6/28/2000 Carbon tetrachloride 56-23-5 U 5.0 ug/L EPA 624 7/11/2000
151181 MP-4  11 6/29/2000 6/28/2000 Chlorobenzene 108-90-7 U 5.0 ug/L EPA 624 7/11/2000
151181 MP-4  11 6/29/2000 6/28/2000 Chloroethane 75-00-3 U 10   ug/L EPA 624 7/11/2000
151181 MP-4  11 6/29/2000 6/28/2000 Chloroform 67-66-3 U 5.0 ug/L EPA 624 7/11/2000
151181 MP-4  11 6/29/2000 6/28/2000 Chloromethane 74-87-3 U 10   ug/L EPA 624 7/11/2000
151181 MP-4  11 6/29/2000 6/28/2000 cis-1,2-Dichloroethene 156-59-2 U 5.0 ug/L EPA 624 7/11/2000
151181 MP-4  11 6/29/2000 6/28/2000 cis-1,3-Dichloropropene 10061-01-5 U 5.0 ug/L EPA 624 7/11/2000
151181 MP-4  11 6/29/2000 6/28/2000 Dibromochloromethane 124-48-1 U 5.0 ug/L EPA 624 7/11/2000
151181 MP-4  11 6/29/2000 6/28/2000 Ethylbenzene 100-41-4 U 5.0 ug/L EPA 624 7/11/2000
151181 MP-4  11 6/29/2000 6/28/2000 Fluorotrichloromethane 75-69-4 U 5.0 ug/L EPA 624 7/11/2000
151181 MP-4  11 6/29/2000 6/28/2000 Methyl-t-butyl ether 1634-04-4 12 5.0 ug/L EPA 624 7/11/2000
151181 MP-4  11 6/29/2000 6/28/2000 Methylene chloride 75-09-2 U 5.0 ug/L EPA 624 7/11/2000
151181 MP-4  11 6/29/2000 6/28/2000 Styrene 100-42-5 U 5.0 ug/L EPA 624 7/11/2000
151181 MP-4  11 6/29/2000 6/28/2000 Tetrachloroethene 127-18-4 U 5.0 ug/L EPA 624 7/11/2000
151181 MP-4  11 6/29/2000 6/28/2000 Toluene 108-88-3 U 5.0 ug/L EPA 624 7/11/2000
151181 MP-4  11 6/29/2000 6/28/2000 Total-1,2-dichloroethene U 5.0 ug/L EPA 624 7/11/2000
151181 MP-4  11 6/29/2000 6/28/2000 trans-1,3-Dichloropropene 10061-02-6 U 5.0 ug/L EPA 624 7/11/2000
151181 MP-4  11 6/29/2000 6/28/2000 Trichloroethene 79-01-6 U 5.0 ug/L EPA 624 7/11/2000
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151181 MP-4  11 6/29/2000 6/28/2000 Vinyl Acetate 108-05-4 U 50   ug/L EPA 624 7/11/2000
151181 MP-4  11 6/29/2000 6/28/2000 Vinyl chloride 75-01-4 U 10   ug/L EPA 624 7/11/2000
151181 MP-4  11 6/29/2000 6/28/2000 Xylenes,total U 5.0 ug/L EPA 624 7/11/2000
151182 DUP  A 6/29/2000 6/28/2000 Specific Gravity 0.99  ASTM D1298 7/10/2000
151182 DUP  A 6/29/2000 6/28/2000 pH 6.60  pH units EPA 150.1 6/30/2000
151182 DUP  A 6/29/2000 6/28/2000 Aluminum 7429-90-5 100U  ug/L EPA 200.7 7/13/2000
151182 DUP  A 6/29/2000 6/28/2000 Antimony 7440-36-0 20U  ug/L EPA 200.7 7/13/2000
151182 DUP  A 6/29/2000 6/28/2000 Arsenic 7440-38-2 10U  ug/L EPA 200.7 7/13/2000
151182 DUP  A 6/29/2000 6/28/2000 Barium 7440-39-3 66  ug/L EPA 200.7 7/13/2000
151182 DUP  A 6/29/2000 6/28/2000 Beryllium 7440-41-7 2U  ug/L EPA 200.7 7/13/2000
151182 DUP  A 6/29/2000 6/28/2000 Cadmium 7440-43-9 2U  ug/L EPA 200.7 7/13/2000
151182 DUP  A 6/29/2000 6/28/2000 Calcium 7440-70-2 100000  ug/L EPA 200.7 7/13/2000
151182 DUP  A 6/29/2000 6/28/2000 Chromium 7440-47-3 10U  ug/L EPA 200.7 7/13/2000
151182 DUP  A 6/29/2000 6/28/2000 Cobalt 7440-48-4 38  ug/L EPA 200.7 7/13/2000
151182 DUP  A 6/29/2000 6/28/2000 Copper 7440-50-8 20U  ug/L EPA 200.7 7/13/2000
151182 DUP  A 6/29/2000 6/28/2000 Iron 7439-89-6 24000  ug/L EPA 200.7 7/13/2000
151182 DUP  A 6/29/2000 6/28/2000 Lead 7439-92-1 10U  ug/L EPA 200.7 7/13/2000
151182 DUP  A 6/29/2000 6/28/2000 Magnesium 7439-95-4 23000  ug/L EPA 200.7 7/13/2000
151182 DUP  A 6/29/2000 6/28/2000 Manganese 7439-96-5 13000  ug/L EPA 200.7 7/13/2000
151182 DUP  A 6/29/2000 6/28/2000 Nickel 7440-02-0 10U  ug/L EPA 200.7 7/13/2000
151182 DUP  A 6/29/2000 6/28/2000 Potassium 7440-09-7 9800  ug/L EPA 200.7 7/20/2000
151182 DUP  A 6/29/2000 6/28/2000 Selenium 7782-49-2 10U  ug/L EPA 200.7 7/13/2000
151182 DUP  A 6/29/2000 6/28/2000 Silver 7440-22-4 10U  ug/L EPA 200.7 7/13/2000
151182 DUP  A 6/29/2000 6/28/2000 Sodium 7440-23-5 330000  ug/L EPA 200.7 7/27/2000
151182 DUP  A 6/29/2000 6/28/2000 Thallium 7440-28-0 10U  ug/L EPA 200.7 7/13/2000
151182 DUP  A 6/29/2000 6/28/2000 Vanadium 7440-62-2 10U  ug/L EPA 200.7 7/13/2000
151182 DUP  A 6/29/2000 6/28/2000 Zinc 7440-66-6 50U  ug/L EPA 200.7 7/13/2000
151182 DUP  A 6/29/2000 6/28/2000 Mercury 7439-97-6 0.2U  ug/L EPA 245.1 7/7/2000
151182 DUP  A 6/29/2000 6/28/2000 Sulfate 800  mg/L EPA 300 7/6/2000
151182 DUP  A 6/29/2000 6/28/2000 Nitrate Nitrogen as N 0.068  mg/L LAC107041A 6/30/2000
151182 DUP  A 6/29/2000 6/28/2000 Ammonia Nitrogen as N 160  mg/L LAC107061A 7/11/2000
151182 DUP  A 6/29/2000 6/28/2000 Chloride 490  mg/L LAC117071A 7/3/2000
151182 DUP  A 6/29/2000 6/28/2000 Bicarbonate Alkalinity 230  mg/L SM18 2320B 7/6/2000
151182 DUP  A 6/29/2000 6/28/2000 Carbonate Alkalinity 1U  mg/L SM18 2320B 7/6/2000
151182 DUP  A 6/29/2000 6/28/2000 Specific Conductivity 3600  umhos/cm SM18 2510B 7/10/2000
151182 DUP  A 6/29/2000 6/28/2000 Chromium, hexavalent 18540-29-9 0.005U  mg/L SM18 3500D 6/29/2000
151182 DUP  A 6/29/2000 6/28/2000 Nitrite Nitrogen as N 0.01U  mg/L SM4500NO2B 6/30/2000
151182 DUP  A 6/29/2000 6/28/2000 1,1,1-Trichloroethane 71-55-6 U 5.0 ug/L EPA 624 7/11/2000
151182 DUP  A 6/29/2000 6/28/2000 1,1,2,2-Tetrachloroethane 79-34-5 U 5.0 ug/L EPA 624 7/11/2000
151182 DUP  A 6/29/2000 6/28/2000 1,1,2-Trichloroethane 79-00-5 U 5.0 ug/L EPA 624 7/11/2000
151182 DUP  A 6/29/2000 6/28/2000 1,1-Dichloroethane 75-34-3 U 5.0 ug/L EPA 624 7/11/2000
151182 DUP  A 6/29/2000 6/28/2000 1,1-Dichloroethene 75-35-4 U 5.0 ug/L EPA 624 7/11/2000
151182 DUP  A 6/29/2000 6/28/2000 1,2- Dibromoethane 106-93-4 U 5.0 ug/L EPA 624 7/11/2000
151182 DUP  A 6/29/2000 6/28/2000 1,2-Dichlorobenzene 95-50-1 U 5.0 ug/L EPA 624 7/11/2000
151182 DUP  A 6/29/2000 6/28/2000 1,2-Dichloroethane 107-06-2 U 5.0 ug/L EPA 624 7/11/2000
151182 DUP  A 6/29/2000 6/28/2000 1,2-Dichloropropane 78-87-5 U 5.0 ug/L EPA 624 7/11/2000
151182 DUP  A 6/29/2000 6/28/2000 1,3-Dichlorobenzene 541-73-1 U 5.0 ug/L EPA 624 7/11/2000
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151182 DUP  A 6/29/2000 6/28/2000 1,4-Dichlorobenzene 106-46-7 U 5.0 ug/L EPA 624 7/11/2000
151182 DUP  A 6/29/2000 6/28/2000 2,4,4-Trimethyl 1-pentene 107-39-1 U 5.0 ug/L EPA 624 7/11/2000
151182 DUP  A 6/29/2000 6/28/2000 2,4,4-Trimethyl 2-pentene 107-40-4 U 5.0 ug/L EPA 624 7/11/2000
151182 DUP  A 6/29/2000 6/28/2000 2-Butanone 78-93-3 U 20   ug/L EPA 624 7/11/2000
151182 DUP  A 6/29/2000 6/28/2000 2-Hexanone 591-78-6 U 20   ug/L EPA 624 7/11/2000
151182 DUP  A 6/29/2000 6/28/2000 4-Methyl-2-pentanone 108-10-1 U 20   ug/L EPA 624 7/11/2000
151182 DUP  A 6/29/2000 6/28/2000 Acetone 67-64-1 U 10   ug/L EPA 624 7/11/2000
151182 DUP  A 6/29/2000 6/28/2000 Benzene 71-43-2 U 5.0 ug/L EPA 624 7/11/2000
151182 DUP  A 6/29/2000 6/28/2000 Bromodichloromethane 75-27-4 U 5.0 ug/L EPA 624 7/11/2000
151182 DUP  A 6/29/2000 6/28/2000 Bromoform 75-25-2 U 5.0 ug/L EPA 624 7/11/2000
151182 DUP  A 6/29/2000 6/28/2000 Bromomethane 74-83-9 U 7.0 ug/L EPA 624 7/11/2000
151182 DUP  A 6/29/2000 6/28/2000 Carbon disulfide 75-15-0 U 10   ug/L EPA 624 7/11/2000
151182 DUP  A 6/29/2000 6/28/2000 Carbon tetrachloride 56-23-5 U 5.0 ug/L EPA 624 7/11/2000
151182 DUP  A 6/29/2000 6/28/2000 Chlorobenzene 108-90-7 U 5.0 ug/L EPA 624 7/11/2000
151182 DUP  A 6/29/2000 6/28/2000 Chloroethane 75-00-3 U 10   ug/L EPA 624 7/11/2000
151182 DUP  A 6/29/2000 6/28/2000 Chloroform 67-66-3 U 5.0 ug/L EPA 624 7/11/2000
151182 DUP  A 6/29/2000 6/28/2000 Chloromethane 74-87-3 U 10   ug/L EPA 624 7/11/2000
151182 DUP  A 6/29/2000 6/28/2000 cis-1,2-Dichloroethene 156-59-2 U 5.0 ug/L EPA 624 7/11/2000
151182 DUP  A 6/29/2000 6/28/2000 cis-1,3-Dichloropropene 10061-01-5 U 5.0 ug/L EPA 624 7/11/2000
151182 DUP  A 6/29/2000 6/28/2000 Dibromochloromethane 124-48-1 U 5.0 ug/L EPA 624 7/11/2000
151182 DUP  A 6/29/2000 6/28/2000 Ethylbenzene 100-41-4 U 5.0 ug/L EPA 624 7/11/2000
151182 DUP  A 6/29/2000 6/28/2000 Fluorotrichloromethane 75-69-4 U 5.0 ug/L EPA 624 7/11/2000
151182 DUP  A 6/29/2000 6/28/2000 Methyl-t-butyl ether 1634-04-4 14 5.0 ug/L EPA 624 7/11/2000
151182 DUP  A 6/29/2000 6/28/2000 Methylene chloride 75-09-2 U 5.0 ug/L EPA 624 7/11/2000
151182 DUP  A 6/29/2000 6/28/2000 Styrene 100-42-5 U 5.0 ug/L EPA 624 7/11/2000
151182 DUP  A 6/29/2000 6/28/2000 Tetrachloroethene 127-18-4 U 5.0 ug/L EPA 624 7/11/2000
151182 DUP  A 6/29/2000 6/28/2000 Toluene 108-88-3 U 5.0 ug/L EPA 624 7/11/2000
151182 DUP  A 6/29/2000 6/28/2000 Total-1,2-dichloroethene U 5.0 ug/L EPA 624 7/11/2000
151182 DUP  A 6/29/2000 6/28/2000 trans-1,3-Dichloropropene 10061-02-6 U 5.0 ug/L EPA 624 7/11/2000
151182 DUP  A 6/29/2000 6/28/2000 Trichloroethene 79-01-6 U 5.0 ug/L EPA 624 7/11/2000
151182 DUP  A 6/29/2000 6/28/2000 Vinyl Acetate 108-05-4 U 50   ug/L EPA 624 7/11/2000
151182 DUP  A 6/29/2000 6/28/2000 Vinyl chloride 75-01-4 U 10   ug/L EPA 624 7/11/2000
151182 DUP  A 6/29/2000 6/28/2000 Xylenes,total U 5.0 ug/L EPA 624 7/11/2000
151240 MP-4   9 6/30/2000 6/29/2000 Specific Gravity 1.02  ASTM D1298 7/10/2000
151240 MP-4   9 6/30/2000 6/29/2000 pH 4.29  pH units EPA 150.1 6/30/2000
151240 MP-4   9 6/30/2000 6/29/2000 Aluminum 7429-90-5 24000  ug/L EPA 200.7 7/17/2000
151240 MP-4   9 6/30/2000 6/29/2000 Antimony 7440-36-0 300  ug/L EPA 200.7 7/17/2000
151240 MP-4   9 6/30/2000 6/29/2000 Arsenic 7440-38-2 37  ug/L EPA 200.7 7/17/2000
151240 MP-4   9 6/30/2000 6/29/2000 Barium 7440-39-3 34  ug/L EPA 200.7 7/17/2000
151240 MP-4   9 6/30/2000 6/29/2000 Beryllium 7440-41-7 29  ug/L EPA 200.7 7/17/2000
151240 MP-4   9 6/30/2000 6/29/2000 Cadmium 7440-43-9 28  ug/L EPA 200.7 7/17/2000
151240 MP-4   9 6/30/2000 6/29/2000 Calcium 7440-70-2 420000  ug/L EPA 200.7 7/17/2000
151240 MP-4   9 6/30/2000 6/29/2000 Chromium 7440-47-3 40000  ug/L EPA 200.7 7/17/2000
151240 MP-4   9 6/30/2000 6/29/2000 Cobalt 7440-48-4 1200  ug/L EPA 200.7 7/17/2000
151240 MP-4   9 6/30/2000 6/29/2000 Copper 7440-50-8 210  ug/L EPA 200.7 7/17/2000
151240 MP-4   9 6/30/2000 6/29/2000 Iron 7439-89-6 580000  ug/L EPA 200.7 7/17/2000
151240 MP-4   9 6/30/2000 6/29/2000 Lead 7439-92-1 25U  ug/L EPA 200.7 7/17/2000
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151240 MP-4   9 6/30/2000 6/29/2000 Magnesium 7439-95-4 280000  ug/L EPA 200.7 7/17/2000
151240 MP-4   9 6/30/2000 6/29/2000 Manganese 7439-96-5 54000  ug/L EPA 200.7 7/17/2000
151240 MP-4   9 6/30/2000 6/29/2000 Nickel 7440-02-0 1500  ug/L EPA 200.7 7/17/2000
151240 MP-4   9 6/30/2000 6/29/2000 Potassium 7440-09-7 25000  ug/L EPA 200.7 7/20/2000
151240 MP-4   9 6/30/2000 6/29/2000 Selenium 7782-49-2 25U  ug/L EPA 200.7 7/17/2000
151240 MP-4   9 6/30/2000 6/29/2000 Silver 7440-22-4 25U  ug/L EPA 200.7 7/17/2000
151240 MP-4   9 6/30/2000 6/29/2000 Sodium 7440-23-5 2600000  ug/L EPA 200.7 7/27/2000
151240 MP-4   9 6/30/2000 6/29/2000 Thallium 7440-28-0 25U  ug/L EPA 200.7 7/17/2000
151240 MP-4   9 6/30/2000 6/29/2000 Vanadium 7440-62-2 25U  ug/L EPA 200.7 7/17/2000
151240 MP-4   9 6/30/2000 6/29/2000 Zinc 7440-66-6 2600  ug/L EPA 200.7 7/17/2000
151240 MP-4   9 6/30/2000 6/29/2000 Mercury 7439-97-6 0.2U  ug/L EPA 245.1 7/7/2000
151240 MP-4   9 6/30/2000 6/29/2000 Sulfate 9200  mg/L EPA 300 7/5/2000
151240 MP-4   9 6/30/2000 6/29/2000 Nitrate Nitrogen as N 0.05U  mg/L LAC107041A 6/30/2000
151240 MP-4   9 6/30/2000 6/29/2000 Ammonia Nitrogen as N 2100  mg/L LAC107061A 7/11/2000
151240 MP-4   9 6/30/2000 6/29/2000 Chloride 4500  mg/L LAC117071A 7/3/2000
151240 MP-4   9 6/30/2000 6/29/2000 Bicarbonate Alkalinity 1U  mg/L SM18 2320B 7/6/2000
151240 MP-4   9 6/30/2000 6/29/2000 Carbonate Alkalinity 1U  mg/L SM18 2320B 7/6/2000
151240 MP-4   9 6/30/2000 6/29/2000 Specific Conductivity 255000  umhos/cm SM18 2510B 7/10/2000
151240 MP-4   9 6/30/2000 6/29/2000 Chromium, hexavalent 18540-29-9 0.014  mg/L SM18 3500D 6/30/2000
151240 MP-4   9 6/30/2000 6/29/2000 Nitrite Nitrogen as N 0.01U  mg/L SM4500NO2B 6/30/2000
151241 MP-4   10 6/30/2000 6/29/2000 Specific Gravity 1.02  ASTM D1298 7/10/2000
151241 MP-4   10 6/30/2000 6/29/2000 pH 4.44  pH units EPA 150.1 6/30/2000
151241 MP-4   10 6/30/2000 6/29/2000 Aluminum 7429-90-5 110000  ug/L EPA 200.7 7/17/2000
151241 MP-4   10 6/30/2000 6/29/2000 Antimony 7440-36-0 81  ug/L EPA 200.7 7/17/2000
151241 MP-4   10 6/30/2000 6/29/2000 Arsenic 7440-38-2 25U  ug/L EPA 200.7 7/17/2000
151241 MP-4   10 6/30/2000 6/29/2000 Barium 7440-39-3 26  ug/L EPA 200.7 7/17/2000
151241 MP-4   10 6/30/2000 6/29/2000 Beryllium 7440-41-7 17  ug/L EPA 200.7 7/17/2000
151241 MP-4   10 6/30/2000 6/29/2000 Cadmium 7440-43-9 19  ug/L EPA 200.7 7/17/2000
151241 MP-4   10 6/30/2000 6/29/2000 Calcium 7440-70-2 340000  ug/L EPA 200.7 7/17/2000
151241 MP-4   10 6/30/2000 6/29/2000 Chromium 7440-47-3 11000  ug/L EPA 200.7 7/17/2000
151241 MP-4   10 6/30/2000 6/29/2000 Cobalt 7440-48-4 760  ug/L EPA 200.7 7/17/2000
151241 MP-4   10 6/30/2000 6/29/2000 Copper 7440-50-8 240  ug/L EPA 200.7 7/17/2000
151241 MP-4   10 6/30/2000 6/29/2000 Iron 7439-89-6 450000  ug/L EPA 200.7 7/17/2000
151241 MP-4   10 6/30/2000 6/29/2000 Lead 7439-92-1 25U  ug/L EPA 200.7 7/17/2000
151241 MP-4   10 6/30/2000 6/29/2000 Magnesium 7439-95-4 180000  ug/L EPA 200.7 7/17/2000
151241 MP-4   10 6/30/2000 6/29/2000 Manganese 7439-96-5 50000  ug/L EPA 200.7 7/17/2000
151241 MP-4   10 6/30/2000 6/29/2000 Nickel 7440-02-0 930  ug/L EPA 200.7 7/17/2000
151241 MP-4   10 6/30/2000 6/29/2000 Potassium 7440-09-7 20000  ug/L EPA 200.7 7/20/2000
151241 MP-4   10 6/30/2000 6/29/2000 Selenium 7782-49-2 25U  ug/L EPA 200.7 7/17/2000
151241 MP-4   10 6/30/2000 6/29/2000 Silver 7440-22-4 25U  ug/L EPA 200.7 7/17/2000
151241 MP-4   10 6/30/2000 6/29/2000 Sodium 7440-23-5 1800000  ug/L EPA 200.7 7/27/2000
151241 MP-4   10 6/30/2000 6/29/2000 Thallium 7440-28-0 25U  ug/L EPA 200.7 7/17/2000
151241 MP-4   10 6/30/2000 6/29/2000 Vanadium 7440-62-2 25U  ug/L EPA 200.7 7/17/2000
151241 MP-4   10 6/30/2000 6/29/2000 Zinc 7440-66-6 1600  ug/L EPA 200.7 7/17/2000
151241 MP-4   10 6/30/2000 6/29/2000 Mercury 7439-97-6 0.2U  ug/L EPA 245.1 7/7/2000
151241 MP-4   10 6/30/2000 6/29/2000 Sulfate 7200  mg/L EPA 300 7/5/2000
151241 MP-4   10 6/30/2000 6/29/2000 Nitrate Nitrogen as N 0.05U  mg/L LAC107041A 6/30/2000
151241 MP-4   10 6/30/2000 6/29/2000 Ammonia Nitrogen as N 1900  mg/L LAC107061A 7/11/2000
151241 MP-4   10 6/30/2000 6/29/2000 Chloride 4100  mg/L LAC117071A 7/3/2000
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151241 MP-4   10 6/30/2000 6/29/2000 Bicarbonate Alkalinity 1U  mg/L SM18 2320B 7/6/2000
151241 MP-4   10 6/30/2000 6/29/2000 Carbonate Alkalinity 1U  mg/L SM18 2320B 7/6/2000
151241 MP-4   10 6/30/2000 6/29/2000 Specific Conductivity 19500  umhos/cm SM18 2510B 7/10/2000
151241 MP-4   10 6/30/2000 6/29/2000 Chromium, hexavalent 18540-29-9 0.005U  mg/L SM18 3500D 6/30/2000
151241 MP-4   10 6/30/2000 6/29/2000 Nitrite Nitrogen as N 0.01U  mg/L SM4500NO2B 6/30/2000
151242 MP-4   1 6/30/2000 6/29/2000 Specific Gravity 1.02  ASTM D1298 7/10/2000
151242 MP-4   1 6/30/2000 6/29/2000 pH 6.47  pH units EPA 150.1 6/30/2000
151242 MP-4   1 6/30/2000 6/29/2000 Aluminum 7429-90-5 190  ug/L EPA 200.7 7/17/2000
151242 MP-4   1 6/30/2000 6/29/2000 Antimony 7440-36-0 20U  ug/L EPA 200.7 7/11/2000
151242 MP-4   1 6/30/2000 6/29/2000 Arsenic 7440-38-2 10U  ug/L EPA 200.7 7/11/2000
151242 MP-4   1 6/30/2000 6/29/2000 Barium 7440-39-3 15  ug/L EPA 200.7 7/11/2000
151242 MP-4   1 6/30/2000 6/29/2000 Beryllium 7440-41-7 2U  ug/L EPA 200.7 7/11/2000
151242 MP-4   1 6/30/2000 6/29/2000 Cadmium 7440-43-9 4.6  ug/L EPA 200.7 7/11/2000
151242 MP-4   1 6/30/2000 6/29/2000 Calcium 7440-70-2 420000  ug/L EPA 200.7 7/13/2000
151242 MP-4   1 6/30/2000 6/29/2000 Chromium 7440-47-3 58  ug/L EPA 200.7 7/11/2000
151242 MP-4   1 6/30/2000 6/29/2000 Cobalt 7440-48-4 310  ug/L EPA 200.7 7/11/2000
151242 MP-4   1 6/30/2000 6/29/2000 Copper 7440-50-8 20U  ug/L EPA 200.7 7/11/2000
151242 MP-4   1 6/30/2000 6/29/2000 Iron 7439-89-6 22000  ug/L EPA 200.7 7/13/2000
151242 MP-4   1 6/30/2000 6/29/2000 Lead 7439-92-1 10U  ug/L EPA 200.7 7/11/2000
151242 MP-4   1 6/30/2000 6/29/2000 Magnesium 7439-95-4 140000  ug/L EPA 200.7 7/13/2000
151242 MP-4   1 6/30/2000 6/29/2000 Manganese 7439-96-5 12000  ug/L EPA 200.7 7/17/2000
151242 MP-4   1 6/30/2000 6/29/2000 Nickel 7440-02-0 230  ug/L EPA 200.7 7/17/2000
151242 MP-4   1 6/30/2000 6/29/2000 Potassium 7440-09-7 16000  ug/L EPA 200.7 7/20/2000
151242 MP-4   1 6/30/2000 6/29/2000 Selenium 7782-49-2 19  ug/L EPA 200.7 7/11/2000
151242 MP-4   1 6/30/2000 6/29/2000 Silver 7440-22-4 10U  ug/L EPA 200.7 7/11/2000
151242 MP-4   1 6/30/2000 6/29/2000 Sodium 7440-23-5 4400000  ug/L EPA 200.7 7/27/2000
151242 MP-4   1 6/30/2000 6/29/2000 Thallium 7440-28-0 10U  ug/L EPA 200.7 7/11/2000
151242 MP-4   1 6/30/2000 6/29/2000 Vanadium 7440-62-2 10U  ug/L EPA 200.7 7/11/2000
151242 MP-4   1 6/30/2000 6/29/2000 Zinc 7440-66-6 150  ug/L EPA 200.7 7/13/2000
151242 MP-4   1 6/30/2000 6/29/2000 Mercury 7439-97-6 0.2U  ug/L EPA 245.1 7/7/2000
151242 MP-4   1 6/30/2000 6/29/2000 Sulfate 9100  mg/L EPA 300 7/5/2000
151242 MP-4   1 6/30/2000 6/29/2000 Nitrate Nitrogen as N 17  mg/L LAC107041A 6/30/2000
151242 MP-4   1 6/30/2000 6/29/2000 Ammonia Nitrogen as N 490  mg/L LAC107061A 7/11/2000
151242 MP-4   1 6/30/2000 6/29/2000 Chloride 4900  mg/L LAC117071A 7/3/2000
151242 MP-4   1 6/30/2000 6/29/2000 Bicarbonate Alkalinity 690  mg/L SM18 2320B 7/6/2000
151242 MP-4   1 6/30/2000 6/29/2000 Carbonate Alkalinity 1U  mg/L SM18 2320B 7/6/2000
151242 MP-4   1 6/30/2000 6/29/2000 Specific Conductivity 250000  umhos/cm SM18 2510B 7/10/2000
151242 MP-4   1 6/30/2000 6/29/2000 Chromium, hexavalent 18540-29-9 0.008  mg/L SM18 3500D 6/30/2000
151242 MP-4   1 6/30/2000 6/29/2000 Nitrite Nitrogen as N 0.087  mg/L SM4500NO2B 6/30/2000
151243 MP-4   8 6/30/2000 6/29/2000 Specific Gravity 1.02  ASTM D1298 7/10/2000
151243 MP-4   8 6/30/2000 6/29/2000 pH 5.32  pH units EPA 150.1 6/30/2000
151243 MP-4   8 6/30/2000 6/29/2000 Aluminum 7429-90-5 30000  ug/L EPA 200.7 7/17/2000
151243 MP-4   8 6/30/2000 6/29/2000 Antimony 7440-36-0 28  ug/L EPA 200.7 7/11/2000
151243 MP-4   8 6/30/2000 6/29/2000 Arsenic 7440-38-2 22  ug/L EPA 200.7 7/11/2000
151243 MP-4   8 6/30/2000 6/29/2000 Barium 7440-39-3 46  ug/L EPA 200.7 7/11/2000
151243 MP-4   8 6/30/2000 6/29/2000 Beryllium 7440-41-7 9.3  ug/L EPA 200.7 7/11/2000
151243 MP-4   8 6/30/2000 6/29/2000 Cadmium 7440-43-9 37  ug/L EPA 200.7 7/11/2000
151243 MP-4   8 6/30/2000 6/29/2000 Calcium 7440-70-2 480000  ug/L EPA 200.7 7/13/2000
151243 MP-4   8 6/30/2000 6/29/2000 Chromium 7440-47-3 5500  ug/L EPA 200.7 7/11/2000
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151243 MP-4   8 6/30/2000 6/29/2000 Cobalt 7440-48-4 1600  ug/L EPA 200.7 7/11/2000
151243 MP-4   8 6/30/2000 6/29/2000 Copper 7440-50-8 200  ug/L EPA 200.7 7/11/2000
151243 MP-4   8 6/30/2000 6/29/2000 Iron 7439-89-6 740000  ug/L EPA 200.7 7/13/2000
151243 MP-4   8 6/30/2000 6/29/2000 Lead 7439-92-1 10  ug/L EPA 200.7 7/11/2000
151243 MP-4   8 6/30/2000 6/29/2000 Magnesium 7439-95-4 640000  ug/L EPA 200.7 7/19/2000
151243 MP-4   8 6/30/2000 6/29/2000 Manganese 7439-96-5 57000  ug/L EPA 200.7 7/17/2000
151243 MP-4   8 6/30/2000 6/29/2000 Nickel 7440-02-0 2100  ug/L EPA 200.7 7/17/2000
151243 MP-4   8 6/30/2000 6/29/2000 Potassium 7440-09-7 25000  ug/L EPA 200.7 7/20/2000
151243 MP-4   8 6/30/2000 6/29/2000 Selenium 7782-49-2 10U  ug/L EPA 200.7 7/11/2000
151243 MP-4   8 6/30/2000 6/29/2000 Silver 7440-22-4 10U  ug/L EPA 200.7 7/11/2000
151243 MP-4   8 6/30/2000 6/29/2000 Sodium 7440-23-5 3300000  ug/L EPA 200.7 7/27/2000
151243 MP-4   8 6/30/2000 6/29/2000 Thallium 7440-28-0 10U  ug/L EPA 200.7 7/11/2000
151243 MP-4   8 6/30/2000 6/29/2000 Vanadium 7440-62-2 10U  ug/L EPA 200.7 7/11/2000
151243 MP-4   8 6/30/2000 6/29/2000 Zinc 7440-66-6 3300  ug/L EPA 200.7 7/13/2000
151243 MP-4   8 6/30/2000 6/29/2000 Mercury 7439-97-6 0.2U  ug/L EPA 245.1 7/7/2000
151243 MP-4   8 6/30/2000 6/29/2000 Sulfate 9500  mg/L EPA 300 7/5/2000
151243 MP-4   8 6/30/2000 6/29/2000 Nitrate Nitrogen as N 0.92  mg/L LAC107041A 6/30/2000
151243 MP-4   8 6/30/2000 6/29/2000 Ammonia Nitrogen as N 2100  mg/L LAC107061A 7/11/2000
151243 MP-4   8 6/30/2000 6/29/2000 Chloride 6700  mg/L LAC117071A 7/3/2000
151243 MP-4   8 6/30/2000 6/29/2000 Bicarbonate Alkalinity 24  mg/L SM18 2320B 7/6/2000
151243 MP-4   8 6/30/2000 6/29/2000 Carbonate Alkalinity 1U  mg/L SM18 2320B 7/6/2000
151243 MP-4   8 6/30/2000 6/29/2000 Specific Conductivity 292000  umhos/cm SM18 2510B 7/10/2000
151243 MP-4   8 6/30/2000 6/29/2000 Chromium, hexavalent 18540-29-9 0.005U  mg/L SM18 3500D 6/30/2000
151243 MP-4   8 6/30/2000 6/29/2000 Nitrite Nitrogen as N 0.01U  mg/L SM4500NO2B 6/30/2000
151244 MP-4   5 6/30/2000 6/29/2000 Specific Gravity 1.03  ASTM D1298 7/10/2000
151244 MP-4   5 6/30/2000 6/29/2000 pH 6.18  pH units EPA 150.1 6/30/2000
151244 MP-4   5 6/30/2000 6/29/2000 Aluminum 7429-90-5 1700  ug/L EPA 200.7 7/17/2000
151244 MP-4   5 6/30/2000 6/29/2000 Antimony 7440-36-0 20U  ug/L EPA 200.7 7/11/2000
151244 MP-4   5 6/30/2000 6/29/2000 Arsenic 7440-38-2 10U  ug/L EPA 200.7 7/11/2000
151244 MP-4   5 6/30/2000 6/29/2000 Barium 7440-39-3 17  ug/L EPA 200.7 7/11/2000
151244 MP-4   5 6/30/2000 6/29/2000 Beryllium 7440-41-7 2U  ug/L EPA 200.7 7/11/2000
151244 MP-4   5 6/30/2000 6/29/2000 Cadmium 7440-43-9 23  ug/L EPA 200.7 7/11/2000
151244 MP-4   5 6/30/2000 6/29/2000 Calcium 7440-70-2 440000  ug/L EPA 200.7 7/13/2000
151244 MP-4   5 6/30/2000 6/29/2000 Chromium 7440-47-3 320  ug/L EPA 200.7 7/11/2000
151244 MP-4   5 6/30/2000 6/29/2000 Cobalt 7440-48-4 800  ug/L EPA 200.7 7/11/2000
151244 MP-4   5 6/30/2000 6/29/2000 Copper 7440-50-8 20U  ug/L EPA 200.7 7/11/2000
151244 MP-4   5 6/30/2000 6/29/2000 Iron 7439-89-6 700000  ug/L EPA 200.7 7/13/2000
151244 MP-4   5 6/30/2000 6/29/2000 Lead 7439-92-1 10  ug/L EPA 200.7 7/11/2000
151244 MP-4   5 6/30/2000 6/29/2000 Magnesium 7439-95-4 280000  ug/L EPA 200.7 7/13/2000
151244 MP-4   5 6/30/2000 6/29/2000 Manganese 7439-96-5 41000  ug/L EPA 200.7 7/17/2000
151244 MP-4   5 6/30/2000 6/29/2000 Nickel 7440-02-0 880  ug/L EPA 200.7 7/17/2000
151244 MP-4   5 6/30/2000 6/29/2000 Potassium 7440-09-7 36000  ug/L EPA 200.7 7/20/2000
151244 MP-4   5 6/30/2000 6/29/2000 Selenium 7782-49-2 10U  ug/L EPA 200.7 7/11/2000
151244 MP-4   5 6/30/2000 6/29/2000 Silver 7440-22-4 10U  ug/L EPA 200.7 7/11/2000
151244 MP-4   5 6/30/2000 6/29/2000 Sodium 7440-23-5 5100000  ug/L EPA 200.7 7/27/2000
151244 MP-4   5 6/30/2000 6/29/2000 Thallium 7440-28-0 10U  ug/L EPA 200.7 7/11/2000
151244 MP-4   5 6/30/2000 6/29/2000 Vanadium 7440-62-2 10U  ug/L EPA 200.7 7/11/2000
151244 MP-4   5 6/30/2000 6/29/2000 Zinc 7440-66-6 1300  ug/L EPA 200.7 7/13/2000
151244 MP-4   5 6/30/2000 6/29/2000 Mercury 7439-97-6 0.2U  ug/L EPA 245.1 7/7/2000
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151244 MP-4   5 6/30/2000 6/29/2000 Sulfate 11000  mg/L EPA 300 7/5/2000
151244 MP-4   5 6/30/2000 6/29/2000 Nitrate Nitrogen as N 0.05U  mg/L LAC107041A 6/30/2000
151244 MP-4   5 6/30/2000 6/29/2000 Ammonia Nitrogen as N 1100  mg/L LAC107061A 7/11/2000
151244 MP-4   5 6/30/2000 6/29/2000 Chloride 7300  mg/L LAC117071A 7/3/2000
151244 MP-4   5 6/30/2000 6/29/2000 Bicarbonate Alkalinity 640  mg/L SM18 2320B 7/6/2000
151244 MP-4   5 6/30/2000 6/29/2000 Carbonate Alkalinity 1U  mg/L SM18 2320B 7/6/2000
151244 MP-4   5 6/30/2000 6/29/2000 Specific Conductivity 272000  umhos/cm SM18 2510B 7/10/2000
151244 MP-4   5 6/30/2000 6/29/2000 Chromium, hexavalent 18540-29-9 0.058  mg/L SM18 3500D 6/30/2000
151244 MP-4   5 6/30/2000 6/29/2000 Nitrite Nitrogen as N 0.021  mg/L SM4500NO2B 6/30/2000
151245 MP-4   3 6/30/2000 6/29/2000 Specific Gravity 1.01  ASTM D1298 7/10/2000
151245 MP-4   3 6/30/2000 6/29/2000 pH 5.97  pH units EPA 150.1 6/30/2000
151245 MP-4   3 6/30/2000 6/29/2000 Aluminum 7429-90-5 800  ug/L EPA 200.7 7/17/2000
151245 MP-4   3 6/30/2000 6/29/2000 Antimony 7440-36-0 20U  ug/L EPA 200.7 7/11/2000
151245 MP-4   3 6/30/2000 6/29/2000 Arsenic 7440-38-2 10U  ug/L EPA 200.7 7/11/2000
151245 MP-4   3 6/30/2000 6/29/2000 Barium 7440-39-3 23  ug/L EPA 200.7 7/11/2000
151245 MP-4   3 6/30/2000 6/29/2000 Beryllium 7440-41-7 2U  ug/L EPA 200.7 7/11/2000
151245 MP-4   3 6/30/2000 6/29/2000 Cadmium 7440-43-9 10U  ug/L EPA 200.7 7/11/2000
151245 MP-4   3 6/30/2000 6/29/2000 Calcium 7440-70-2 480000  ug/L EPA 200.7 7/13/2000
151245 MP-4   3 6/30/2000 6/29/2000 Chromium 7440-47-3 140  ug/L EPA 200.7 7/11/2000
151245 MP-4   3 6/30/2000 6/29/2000 Cobalt 7440-48-4 170  ug/L EPA 200.7 7/11/2000
151245 MP-4   3 6/30/2000 6/29/2000 Copper 7440-50-8 20U  ug/L EPA 200.7 7/11/2000
151245 MP-4   3 6/30/2000 6/29/2000 Iron 7439-89-6 290000  ug/L EPA 200.7 7/13/2000
151245 MP-4   3 6/30/2000 6/29/2000 Lead 7439-92-1 10U  ug/L EPA 200.7 7/11/2000
151245 MP-4   3 6/30/2000 6/29/2000 Magnesium 7439-95-4 280000  ug/L EPA 200.7 7/11/2000
151245 MP-4   3 6/30/2000 6/29/2000 Manganese 7439-96-5 13000  ug/L EPA 200.7 7/17/2000
151245 MP-4   3 6/30/2000 6/29/2000 Nickel 7440-02-0 220  ug/L EPA 200.7 7/17/2000
151245 MP-4   3 6/30/2000 6/29/2000 Potassium 7440-09-7 22000  ug/L EPA 200.7 7/20/2000
151245 MP-4   3 6/30/2000 6/29/2000 Selenium 7782-49-2 10U  ug/L EPA 200.7 7/11/2000
151245 MP-4   3 6/30/2000 6/29/2000 Silver 7440-22-4 10U  ug/L EPA 200.7 7/11/2000
151245 MP-4   3 6/30/2000 6/29/2000 Sodium 7440-23-5 1500000  ug/L EPA 200.7 7/27/2000
151245 MP-4   3 6/30/2000 6/29/2000 Thallium 7440-28-0 10U  ug/L EPA 200.7 7/11/2000
151245 MP-4   3 6/30/2000 6/29/2000 Vanadium 7440-62-2 10U  ug/L EPA 200.7 7/11/2000
151245 MP-4   3 6/30/2000 6/29/2000 Zinc 7440-66-6 160  ug/L EPA 200.7 7/13/2000
151245 MP-4   3 6/30/2000 6/29/2000 Mercury 7439-97-6 0.2U  ug/L EPA 245.1 7/7/2000
151245 MP-4   3 6/30/2000 6/29/2000 Sulfate 5200  mg/L EPA 300 7/5/2000
151245 MP-4   3 6/30/2000 6/29/2000 Nitrate Nitrogen as N 0.05U  mg/L LAC107041A 6/30/2000
151245 MP-4   3 6/30/2000 6/29/2000 Ammonia Nitrogen as N 650  mg/L LAC107061A 7/11/2000
151245 MP-4   3 6/30/2000 6/29/2000 Chloride 4100  mg/L LAC117071A 7/3/2000
151245 MP-4   3 6/30/2000 6/29/2000 Bicarbonate Alkalinity 76  mg/L SM18 2320B 7/6/2000
151245 MP-4   3 6/30/2000 6/29/2000 Carbonate Alkalinity 1U  mg/L SM18 2320B 7/6/2000
151245 MP-4   3 6/30/2000 6/29/2000 Specific Conductivity 13000  umhos/cm SM18 2510B 7/10/2000
151245 MP-4   3 6/30/2000 6/29/2000 Chromium, hexavalent 18540-29-9 0.005U  mg/L SM18 3500D 6/30/2000
151245 MP-4   3 6/30/2000 6/29/2000 Nitrite Nitrogen as N 0.01U  mg/L SM4500NO2B 6/30/2000
151246 MP-4   2 6/30/2000 6/29/2000 Specific Gravity 1.02  ASTM D1298 7/10/2000
151246 MP-4   2 6/30/2000 6/29/2000 pH 6.01  pH units EPA 150.1 6/30/2000
151246 MP-4   2 6/30/2000 6/29/2000 Aluminum 7429-90-5 3000  ug/L EPA 200.7 7/17/2000
151246 MP-4   2 6/30/2000 6/29/2000 Antimony 7440-36-0 20U  ug/L EPA 200.7 7/11/2000
151246 MP-4   2 6/30/2000 6/29/2000 Arsenic 7440-38-2 10U  ug/L EPA 200.7 7/11/2000
151246 MP-4   2 6/30/2000 6/29/2000 Barium 7440-39-3 22  ug/L EPA 200.7 7/11/2000
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Sample Number Client ID Date Received Date Collected Parameter CAS Number Result Quantitation Limit Units Method Date Analyzed
151246 MP-4   2 6/30/2000 6/29/2000 Beryllium 7440-41-7 2U  ug/L EPA 200.7 7/11/2000
151246 MP-4   2 6/30/2000 6/29/2000 Cadmium 7440-43-9 10U  ug/L EPA 200.7 7/11/2000
151246 MP-4   2 6/30/2000 6/29/2000 Calcium 7440-70-2 420000  ug/L EPA 200.7 7/13/2000
151246 MP-4   2 6/30/2000 6/29/2000 Chromium 7440-47-3 380  ug/L EPA 200.7 7/11/2000
151246 MP-4   2 6/30/2000 6/29/2000 Cobalt 7440-48-4 260  ug/L EPA 200.7 7/11/2000
151246 MP-4   2 6/30/2000 6/29/2000 Copper 7440-50-8 21  ug/L EPA 200.7 7/11/2000
151246 MP-4   2 6/30/2000 6/29/2000 Iron 7439-89-6 180000  ug/L EPA 200.7 7/13/2000
151246 MP-4   2 6/30/2000 6/29/2000 Lead 7439-92-1 10U  ug/L EPA 200.7 7/11/2000
151246 MP-4   2 6/30/2000 6/29/2000 Magnesium 7439-95-4 230000  ug/L EPA 200.7 7/11/2000
151246 MP-4   2 6/30/2000 6/29/2000 Manganese 7439-96-5 15000  ug/L EPA 200.7 7/17/2000
151246 MP-4   2 6/30/2000 6/29/2000 Nickel 7440-02-0 330  ug/L EPA 200.7 7/17/2000
151246 MP-4   2 6/30/2000 6/29/2000 Potassium 7440-09-7 20000  ug/L EPA 200.7 7/20/2000
151246 MP-4   2 6/30/2000 6/29/2000 Selenium 7782-49-2 10U  ug/L EPA 200.7 7/11/2000
151246 MP-4   2 6/30/2000 6/29/2000 Silver 7440-22-4 10U  ug/L EPA 200.7 7/11/2000
151246 MP-4   2 6/30/2000 6/29/2000 Sodium 7440-23-5 2400000  ug/L EPA 200.7 7/27/2000
151246 MP-4   2 6/30/2000 6/29/2000 Thallium 7440-28-0 10U  ug/L EPA 200.7 7/11/2000
151246 MP-4   2 6/30/2000 6/29/2000 Vanadium 7440-62-2 10U  ug/L EPA 200.7 7/11/2000
151246 MP-4   2 6/30/2000 6/29/2000 Zinc 7440-66-6 440  ug/L EPA 200.7 7/13/2000
151246 MP-4   2 6/30/2000 6/29/2000 Mercury 7439-97-6 0.2U  ug/L EPA 245.1 7/7/2000
151246 MP-4   2 6/30/2000 6/29/2000 Sulfate 6400  mg/L EPA 300 7/5/2000
151246 MP-4   2 6/30/2000 6/29/2000 Nitrate Nitrogen as N 0.05U  mg/L LAC107041A 6/30/2000
151246 MP-4   2 6/30/2000 6/29/2000 Ammonia Nitrogen as N 2100  mg/L LAC107061A 7/11/2000
151246 MP-4   2 6/30/2000 6/29/2000 Chloride 4000  mg/L LAC117071A 7/3/2000
151246 MP-4   2 6/30/2000 6/29/2000 Bicarbonate Alkalinity 200  mg/L SM18 2320B 7/6/2000
151246 MP-4   2 6/30/2000 6/29/2000 Carbonate Alkalinity 1U  mg/L SM18 2320B 7/6/2000
151246 MP-4   2 6/30/2000 6/29/2000 Specific Conductivity 151000  umhos/cm SM18 2510B 7/10/2000
151246 MP-4   2 6/30/2000 6/29/2000 Chromium, hexavalent 18540-29-9 0.010  mg/L SM18 3500D 6/30/2000
151246 MP-4   2 6/30/2000 6/29/2000 Nitrite Nitrogen as N 0.16  mg/L SM4500NO2B 6/30/2000
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